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MUTATIONS IN THE BRCA1 GENE 

FIELD OF THE INVENTION 

This invention relates to the cancer suppressor gene BRCA1. More specifically, this 
invention detects germline mutations of the BRCA1 gene that are associated with breast and 
ovarian cancer, and somatic cell mutations of the BRCA1 gene indicating the nature of the 
cancer. Methods and reagents for detecting the presence of these mutations are included. 

COPYRIGHT NOTICE 

A portion of the disclosure of this patent document contains material which is subject to 
copyright protection. The copyright owner has no objection to the facsimile reproduction by 
anyone of the patent document or the patent disclosure as it appears in the U.S. Patent and 
Trademark Office patent file or records, but otherwise reserves all copyright rights whatsoever. 

BACKGROUND OF THE INVENTION 

BRCA1 is a putative tumor suppressor gene located on chromosome 17. Mutations in the 
BRCA1 gene are thought to account for roughly 45% of inherited breast cancer and 80-90% of 
families with increased risk of early onset breast and ovarian cancer (Easton, 1993, et al. 9 
American Journal of Human Genetics 52; 678-701). A compilation of the known BRCA1 
mutations may be found at the Breast Cancer Information Core world wide web site at 
http://www.nhgri.nih.gov/Intrami^ (BIC) (Friend, S. et aL, 1995, 

Nature Genetics 11: 238). The BRCA1 gene is approximately 100,000 base pairs of genomic 
DNA encoding the 1836 amino acid BRCA1 protein. The sequence is divided into 24 separate 
exons. Exons 1 and 4 are noncoding, in that they are not part of the final functional BRCA1 
protein product. Each exon consists of 200-400 bp, except for exon 1 1 which contains about 
3600 bp (Weber, B., Science & Medicine (1996). A consensus sequence for the coding region of 
the human BRCA1 gene, referred to herein as BRCAl(omil), was first disclosed in Application 
No. 08/598,591 (as SEQ ID NO:l, therein), herein incorporated by reference. 
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Accuracy in detecting mutations in BRCA1 is extremely important, particularly in 
clinical settings. Direct end-to-end sequencing of the gene potentially provides the most reliable 
results, given that an accurate reference sequence is available. However, direct sequencing is a 
cumbersome technique. Detection of one of many known or unknown mutations is further 
complicated when the gene is large and/or has a complex structure. The human BRCA1 gene, 
for example, is approximately 100,000 base pairs long and contains 24 exons (Weber, B., 
Science and Medicine, Scientific American Jan-Feb. 1996, 12-21). Furthermore, in order to be 
practical and available to the general population, mutation detection methods must be efficient 
enough to accommodate a large number of different samples. 

A number of techniques that are more rapid but less comprehensive than direct 
sequencing have been developed for detecting nucleotide sequence variations. These techniques 
may be used to detect differences between normal and mutant nucleotide sequences. DNA 
sequence-based allelic discrimination methods include: (1) allele-specific hybridization 
techniques, which effect detection under high stringent hybridization conditions; (2) single 
strand conformation polymorphism analysis and heteroduplex analysis which exploit differences 
in secondary structure of nucleic acid molecules; (3) denaturing gradient gel electrophoresis and 
constant denaturing gel electrophoresis which detect different alleles based on differences in 
melting behavior of nucleic acid molecules; (4) restriction enzyme cleavage, which discriminates 
between alleles based on the presence of absence of corresponding restriction recognition 
sequences; and (5) chemical or nuclease cleavage which detect base mismatch loci. Other 
techniques, such as the protein truncation test (Hogervorst F.B., et aL, Nat. Genet. 1995 
Jun;10(2):208-212), detect changes in the protein transcripts. For a summary of such techniques, 
see Marajver & Petty, 1996, Clinics in Lab. Med. 16: 139-167, especially Table 5 at p. 152. 

One limitation of all these techniques is that sequence variations are often of unknown 
clinical significance. Since the triplet code is degenerate, many genetic variants do not alter the 
amino acid sequence of the resultant protein. Even those sequence alterations that do result in 
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amino acid changes may not have a significant impact on protein function. For example, some 
amino acid changes will substitute functionally similar amino acids (conservative substitutions) 
such as one small neutrally charged amino acid for another. Further, some regions of a protein 
molecule may not be important for protein function. In those regions of the molecule, even large 
changes the amino acid sequence may be possible. Thus, genetic variants as a whole are often of 
unknown clinical significance. 

If an altered sequence in the coding region of a gene associated with a condition such as 
cancer is found however, it is important to determine the clinical significance of the variant 
sequence. Knowing the significance of the sequence variation can be an invaluable tool in 
determining an appropriate treatment or monitoring regimen. For example, if an individual 
carries a mutation that interferes with protein function, it may be possible to provide the 
individual with increased expression of the gene through gene transfer therapy. It has been 
demonstrated that the gene transfer of the BRCA1 coding sequence into human cancer cells 
inhibits their growth and reduces tumori genesis in nude mice. The BRCA1 protein product 
appears to be a secreted tumor growth inhibitor, making BRCA1 an ideal gene for gene therapy 
studies. Transduction of only a moderate percentage of tumor cells apparently produces enough 
growth inhibitor to inhibit all tumor cells. Arteaga, C.L., and J.T. Holt Cancer Research 56: 
1098-1103 (1996); Holt, J.T. et al., Nature Genetics 12: 298-302 (1996). The observation of 
Holt et aL that the BRCA1 growth inhibitor is a secreted protein, also suggests the possibility of 
tumor suppression by injecting the growth inhibitor into the area of the tumor. 

Efforts have independently focused on increasing the efficiency of DNA sequence 
analyses and increasing the comprehensiveness of the sequence-based techniques. There 
remains a need, however, for a comprehensive method of detecting mutations in individual gene . 
samples that is both accurate enough to provide a reliable diagnosis to an individual patient and 
efficient enough to be practical for application to the general population. 
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Until now, the art has relied upon the occasional occurrence of a previously unreported 
mutation to increase its base of information for mutation testing in a given gene sequence. To 
determine the presence or absence of a mutation in a gene from a patient sample, the vast 
majority of test samples would be subject to complete end-to-end sequencing of the gene. This 
method is time consuming, often taking six weeks to obtain a result, and is extremely expensive. 
To ascertain the clinical significance of a previously unidentified sequence variation, those in 
the art would frequently rely on epidemiological data derived from an analysis of families or 
populations carrying the newly identified mutation. Other methods of assessing the significance 
of a newly identified sequence variation would include cloning the altered gene and studying its 
function in vitro or in vivo or comparing the altered gene sequence with homologous genes in 
other organisms. Given the realities of many of these genetic diseases, such an analysis comes 
too late to be of use to the individual bearing the newly identified sequence variation. 

There is need in the art, therefore, for improved methods to identify clinically significant 
mutations. Identification of mutations of the BRCA1 gene would allow better tumor cell 
analysis for more appropriate therapy, and more widespread diagnostic screening for hereditary 
cancers than is currently possible, and also permit identification of critical or biologically 
significant functional areas deduced from the mutational spectrum observed. While mutations 
occur throughout the BRCA1 gene, there is a need for an assay, test or means for detecting 
mutations with a high sample number (throughput), sensitivity, accuracy and cost effectiveness. 

The present invention addresses these needs and more by providing mutations, molecules, 
and methods useful for the identification of both known and unknown mutations. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a method for determining a predisposition or 
higher susceptibility to cancers in individuals by determining the DNA sequence of the BRCA1 
genes in the DNA of a patient specimen and comparing it to a naturally occurring (wild type) 
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BRCA1 gene sequence or any haplotype thereof resulting from polymorphisms to determine 
whether the sample contains a mutation. 

It is' a further object of the invention to provide a method of characterizing and classifying 
a tumor and determining an appropriate therapy dependant upon the type of BRCA1 mutation(s) 
present. 

It is also an object of the present invention to provide a non-chromosomal mutant 
BRCA1 gene and expressed mutant protein for drug development, gene therapy and other uses to 
prevent or ameliorate the effects of or resulting from the mutant BRCA1 gene. 

It is another object of the present invention to prepare oligonucleotides, or groups of these 
oligonucleotides, where the oligonucleotide will specifically hybridize to either the wild type 
BRCA1 gene or a mutant BRCA1 gene to distinguish between the two BRCA1 genes. 

It is still another object of the present invention to assay for the presence of a BRCA1 
gene encoding a truncated BRCA1 protein by testing for the presence of a truncated BRCA1 
protein. 

The present invention is based on the discovery of numerous mutations in the published 
BRCA1 DNA sequence that result in a truncation of the BRCA1 protein. Mutations in the 
BRCA1 gene that cause truncations are associated with increased susceptibility to, and 
developmental stage of, different cancers, particularly breast and ovarian cancer. A truncated 
protein is likely to be non-flinctional or at least have a different biological activity. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention stems, in part, from the realization that previously unidentified 
sequence variations as a whole are typically of unknown clinical significance. At this time, 
epidemiological studies are time-consuming and may be of little use for infrequently identified 
sequence variations; laboratory studies of protein function are similarly time-consuming and 
difficult to extrapolate to human disease. However, mutations resulting in a prematurely 
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terminated protein have a high probability of having clinical significance. In part, this is due to 
the fact that a premature termination of a coding sequence may entirely delete important 
functional domains, such as zinc fingers, transmembrane domains, phosphorylation sites, 
glycosylation sites, etc. It is also due, in part, to the fact that the removal of a portion of a protein 
5 molecule can significantly disrupt a protein's structure and function, even where no obvious 
functional domain has been deleted. Thus, the larger the truncation, the greater the likelihood 
that an important part of the molecule has been removed. Regardless of the cause, a survey of 
known clinically significant sequence variations (mutations) of the BRCA1 gene reveals that a 
,C large percentage of identified mutations are premature truncation mutations of the BRCA1 
TO protein product. Thus, identifying those sequence variations that are premature truncation- 
m causing mutations offers enormous predictive value to the clinician. 

J 1 The presence of tumor cells with a mutation that inactivates BRCA1 may be clinically 

significant in determining the tumor stage, likelihood of metastasis, appropriate therapy etc. 
J BRCA1 mutations appear in advanced tumors, several advanced primary cancers and cell lines 

|i derived from highly aggressive cancers. Individuals with one of their alleles having a BRCA1 
mutation in their germline are at increased susceptibility for cancer, particularly breast and 
ovarian cancer. 

With DNA sequencing technology, genomic DNA has been extracted from samples of 
whole blood, a cell line or a tumor and the coding regions of the BRCA1 gene were amplified 
20 using the polymerase chain reaction (PCR). Each of the coding regions has been sequenced 
completely and is recited in GENBANK, Accession Number 159546. 

A number of mutations have been described in the BRCA1 gene that cause stop codons to 
be formed, thereby encoding a truncated BRCA1 protein. A list of mutations published to date is 
in TABLE 1. 

25 The nomenclature of the published literature is inconsistent. See, for example, Beaudet et 

al, Human Mutations, 2: 245-248 (1993), Antonarakis et al, Human Mutations, 4: 166 (1994), 
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Cotton, Human Mutations, 8: 197-202 (1996), and Beutler et aL, Human Mutations , 8: 203-206 
(1996). Consequently, the following nomenclature is used to define the mutations and 
polymorphisms of the present invention. In defining the mutation, the number indicates the 
nucleotide number corresponding to the BRCA1 gene sequence where the mutation first occurs. 
5 For simplified identification purposes, the BRCA1 sequence of SEQ ID NO:l, of US Patent 
5654155 (GENBANK Accession number 159546) is used. However, the invention is equally 
applicable to other BRCA1 sequences. Other BRCA1 sequences (haplotypes) that are 

if "% 

i.p polymorphisms or genetic variations of BRCA1 may be used, in which case, a corresponding 
: J. mutation at the corresponding nucleotide number is present. 

'•''.'.hi- 

; JO Haplotypes are distinguished based on the combination of nucleotides present at 

III particular polymorphic loci. Polymorphic nucleotide sites 2201, 2430, 2731, 3232, 3667, 4427, 

Pi J ; 

and 4956 usually define a haplotype. Other polymorphic sites of a BRCA1 gene are at Exon 4 
Jlj (not coding) 49, IVS8-57, 1186, 2196, and 3238. Less common polymorphisms are at 233G>A, 

561-340T, exon 9-6delT, 710OT, 1100A>G, 1985G>T, 2202G>A, 2687T>C, 2933 A>G, 
||5 3263T>C, 4077T>C, 4145A>G, 4193G>A, 4209-141OA, 4364A>G, 4932T>C, 5106-68OA, 
pb 5106-92G>A, intronic exonl7-G>A, 5232G>T, 5272+66A>G, intronic exonl8+A>G, 5396+48 

12bp insert, 5396+47 12bp insert, intronic exon 22+T>C, 565 lOT, 5657G>A, and 

UGA+360G. See, Couch et al t Human Mutations , 8(1): 8- 18 (1996), where polymorphisms 

have been reported. 

20 As the BRCA1 gene numbering does not include introns, when the mutation is located 

within an intron, a nucleotide in the coding sequence + or - a number of nucleotides is given. 
Insertion mutations ar^indicated by M ins" and deletion mutations are indicated by "del". Letters 
after "ins" or "del" refer to the nucleotide(s) which were inserted or deleted. Alternatively, where 
several bases have been inserted or deleted, a number may follow "ins" or "del," indicating the 

25 number of affected bases. When the mutation results in one nucleotide being substituted for 
another, the original nucleotide(s) is placed to the left of the nucleotide number and the 
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nucleotide(s) corresponding to the substituting nucleotide is placed to the right of the nucleotide 
number. In some cases, the substitution is indicated by both the original and the substituted 
nucleotides following the nucleotide number, with an ">" between them. In such cases the 
original nucleotide is to the left of the ">" and the substituted nucleotide is to the right of the ">," 
5 as for example, in the designation 5657G>A. 

TABLE 1 

185delAG, 185insA, 188delll, 189insA, 189insTGTC, 192del2, 259insT, 351delA, 448insA, 
:l; 448delAG, 525insA, 589delCT, 613insT, 633delC, 787insA, 788delA, 794delT, 795delT, 

816delGT, 916delTT, 917delTT, 926insll, 962del4, 1048delA, 1049delG, 1099delCA, 
;|0 llOOdelAT, 1103insC, 1129delA, 1135insA, 1191delC, 1201delll, 1205delGA, 1206delA, 
$ 1220insC, 1240delC, 1294del40, 1323delG, 1374delG, 138del29, 1395delT, 1406insA, 

)r- 1411insT, 1438delT, 1459insG, 1479delAG, 1499insA, 1505delG, 1506delA, 1509delA, 

1511insC, 151insC, 1559insA, 161 ldelC, 1623del5, 1670delT, 1675delA, 1701del7, 1768delA, 
ill 1832del5, 1942del4, 1996ins4, 2000del4, 2012insT, 2071insA, 2072del4, 2072insG, 2080delA, 

45 2080delA, 2080insA, 2138delA, 2140delC, 2187delA, 2190delA, 2198delCA, 2229delAA, 
H< 2274insA, 2294delG, 2295delC, 2307insG, 2312del5, 2313del5, 2314del5, 231delAA, 
£j 2325delG, 2329delC, 2329delCA, 2334insCT, 2388delG, 2401delAA, 2415delAG, 2448delT, 
':; 2473insA, 2509delAA, 2569delG, 2575delC, 2576delC, 2594delC, 2594insA, 2595delA, 
;i; 2596delC, 2711delA, 2731insT, 2765delTGC, 2795del4, 2798del4, 2800delAA, 2804delAA, 
$0 2809insA, 2819delTT, 2844del4, 2846delTCAA, 2862delTC, 2867insA, 2883del4, 
2911delTGGT, 2925del4, 2953delGTA>insC, 2953insCdelGTA, 2954insT, 2982del5, 
3039delTT, 3109insAA, 3121delA, 3124delA, 3135del4, 3166ins5, 3172ins5, 3345delAG, 
3345delAG, 3375insGA, 339insA, 3407delAA, 3411delCT, 3449insA, 3450del4, 3476delT, 
3596del4, 3599delll, 3600delll, 3604delA, 3668delAGinsT, 3731delA, 3768insA, 3818delA, 
25 3819del5, 3825del8, 3829delT, 3874del4, 3875del4, 3879insT, 3879insT, 3883insA, 
3889delAG, 3890delGG, 3896delT, 3938insG, 3960delCA, 3977del4, 3988delAA, 4035delTT, 
4050del4, 4091delG, 4154delA, 4184del4, 4239delAG, 4280delTC, 4284delAG, 4601delAA, 
4693delAA, 5055delG, 5061delA, 5083dell9, 5085dell9, 5085dell9, 5124delG, 5124delG, 
5145delll, 5145delll, 5149del4, 5149del4, 5154del5, 5154del5, 5245delG, 5256delG, 
30 5296del4, 5348delAA, 5382insC, 5389del7, 5404insG, 5438insC, 5439delAA, 5502insT, 
5559delG, 5598insGA, 5629delG, 5640delA, 5677insA, A1518T, A2154T, C1599T, C1648G,. 
C1695T, C1740T, C1806T, C2257G, C2428A, C2457T, C297T, C3042T, C3508G, C3549T, 
C3726T, C3726T, C3726T, C3726T, C3837T, C3904A, C3960T, C3960T, C3960T, C4086T, 
C4302T, C4305T, C4341T, C4377T, C4446T, C4808G, C4929T, C5370T, C5622T, C624T, 
35 G1081A, Gl 177 A, G1235A, G1371T, G1569T, G2307T, G2508T, G2841T, G3297T, G3759T, 
G3780T, G3867T, G4740T, G5199T, G5273A, G5292T, G5465A, G546T, G5563A, G5625T, 
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G5630A, IVS12-1643del3835, IVS12-1643del3835, T1411G, T2035A, T3053G, T3358A, 
T3376G, T3458G, T5298A. 

It should be noted that polymorphisms in the coding sequence are known and listed in 
TABE 2. An example is A180G. In the non-coding regions, a deleted T, 2 base pairs beyond 
5 exon 19 (53 12+2delT) and a 12 base pair insertion 47 bases beyond exon 20 (5396+47insl2bp) 
are also known polymorphisms. Other genetic changes which may be polymorphisms or 
mutations are listed under mutations above. While the present invention references the 
•"f sequences recited above, it is recognized that polymorphisms, either these recited or others, may 
ll be equally used for the purposes of the present invention. 

rii 

iff) TABLE 2 

;t; del exon 3, del561-702, del56 1-789, exon 18 delA, 5312+2delT, codong 1749 Pro to Arg, 
! M IVS20insl2, dup5396 +48, A1100G, G1112C, CU20T, A1186G, A1186G, A120G, Mil, 
L D369del, T1256G, G1503A, T151C, A1546G, T1575C, C1605T, G1606A, G1630A, G1639T, 
p T172C, C1735T, A1767C, A180G, 5544delGTT, C1822T, T1831C, T189C, G1985T, exon 9 - 
m 2A>C, C2053A, G2093C, C212G, C2121T, G2196A, C2198T, C2201T, G2202A, A2286G, 
ivi C2299T, G233A, G233A, A243G, T2430C, T2434C, G2531C, A2577G, C2596A, C2596A, 
P C2640T, A2646G, T2687C, C2715T, C2731T, C2731T, C2731T, A2933G, T300G, C3030A, 
|aS T309G, G310A, G310A, G3143A, A3165G, G3202A, A3232G, A3233G, G3238A, G3238A, 
T3263C, A330G, In6(+3)A>G, A3339G, C3415T, A3446G, T3529C, A3537G, G3543C, 
20 C3547T, C3567T, C3567T, A3667G, C3706A, G3720A, G3727A, G3776C, T378G, C3832T, 
G3867A, T388C, T4077C, A4145G, G4155A, A4158G, G4193A, 4209-141OA, G4303A, 
A433G, G4364A, C4380T, C4427T, C4446G, Exonl2+6,T>C, G4603T, G4654T, G4719A, 
G4755A, G5396+48insl2bp, C4801T, C480JT, IVS7-3delT, C49T, A4931G, T4932C, A4935G, 
C4942T, A4956T, A4956G, A5001G, T5002C, T5002C, C5029T, G5040A, G5075A, G5076A, 
25 G5112A, G5112A, V1688del, V1688del, G5193A, G5193A, 5194-2A>C, C5214T, G5215A, 
C5232T, C5242A, C5242A, T5257C, G5263A, IVS18+1G>T, 5272+66A>G, 1-18 
5272+66G>A, 5272+66G>A, A5277G, 5280delCAG, A5317G, G5332A, A5335G, G5396A, 
5396+1 G>A, G5396+1A, 5396+47insl2bp, T5443G, G546A, T5467C, G5482T, T5530A, 
C5535G, T5542C, T5548G, A5575G, G5586A, 561-34 OT, G5616A, T5628C, C5651T, 
30 5657G>A, A655G, C676A, G690A, C710T, C710T, G731C, T855G, G876A, G930A, G930C, 
exon 2 -3insAG , IVS20+60insl2, Intron22T>C, T>G ins59 bp, exon 9 -6delT, 
G5396+47insl2bp, inl8+lG>C, in20-l(G>T), IVSll-2delGT, IVS20insl2, IVS22+5G.A, IVS1- 
21insAT, IVS11-2A>G, IVS13+1G>T, IVS13+2T>G, IVS13-10OT, IVS14-2A>G, 
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IVS15+1G>A, IVS16+3G>C, IVSI6+6T>C, IVS16-20A>G, IVS16-20A>G, IVS18+6T>G, 
IVS18-13A>G, IVS2+1G>A, IVS2+1G>T, IVS2-1 IdelT, IVS2-12C>G, IVS20+60insl2, 
IVS20-1OA, IVS22+8T>C, IVS23-10OA, IVS4-1G>T, IVS5+1G>T, IVS5-11T>G, IVS5- 
12A>G, IVS6+7G>A, IVS6-2A>T, IVS6-2delA, IVS7-3delT, IVS8+2T>A, IVS8-17G>T, 
IVS9+3G>A, exon24(+36)OG, 3 f UTR OG (+36), 

It should be noted that not all of the mutations listed in TABLES 1 and 2 are prior art as 
some of the mutations were published very recently after applicant determined his mutations. 

Mutations detected according to the present invention are nonsense and frame shift 
mutations. Nonsense mutations cause an in-frame stop codon, which results in expression of a 
truncated protein of presumably no BRCA1 functional ability or at least a significantly altered 
BRCA1 biological activity. Frameshift mutations cause an out-of- frame stop codon to be created 
in the inserted or deleted coding sequence. This formed stop codon may be at the site of 
mutation or downstream from the mutation. For the example of nonsense mutations, a 
nucleotide in a codon is mutated to provide a stop codon having a sequence of TAA, TAG or 
TGA. For the example of a frame shift mutation, 1, 2, 4, 5, or any larger integer not 3 or a 
multiple of three, nucleotides are inserted into, or deleted from, the BRCA1 gene sequence. 
Such mutations result in the formation of a stop codon at the codon containing the mutation or 
within codons downstream from the mutation site, but before the end of the wild type BRCA1 
gene. 

The presence of one or more of suc)\ mutations is expected to be clinically significant as 
they are capable of producing a truncating BRCA1 mutation. As the effects of truncations are 
predictably harmful, one has a high degree of certainty that the presence of such a mutation is 
clinically significant. 

For example, truncating mutations 53 82insC, 5438insC, and 185delAG are known to be 
associated with cancer (Abeliovich, et ai t Am. J. Hum. Genet. , 60:505-514 (1997); Struewing et 
al, Nat. Genetics . 11:198-200 (1995); Shattuck-Eidens, et al, JAMA 273(7):535-541 (1995). 
Accordingly, any truncating mutation deleting the same portion or more of the coding sequence 
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is presumed to produce an affected mutant BRCA1 protein and to be associated with cancer or an 
increased susceptibility to cancer. 5382insC and 5438insC cause frame shifts, producing a stop 
codon (TGA) at nucleotides 5604-5606. 185delAG causes a frame shift, producing a stop codon 
(TGA) at nucleotides 234-236. Therefore, for the purposes of the present invention, truncating 
5 mutations at this location of a lower nucleotide number are presumed to be harmful or of clinical 
significance. 

Conversely, the clinical significance of many missense mutations is unclear. Even when 
4l\ isolated from a tumor cell, the exact effect on BRCA1 protein must be independently shown. 
j?| Theoretically, most variations in the BRCA1 sequence will be missense variations and relatively 
fewer will be truncating mutations. At the present time, the rules are unknown for which 
j*w missense mutations in BRCA1 are predictably harmful or otherwise clinically significant. The 
j BRCA1 gene is simply not sufficiently characterized, and given the history of mutations in other 

^ genes and computer programs attempting to find predictability, missense mutations will continue 
; w ; to be unpredictable. Without a certainty of their clinical significance, simply knowing that a 
C3> missense variation exists may have no value. 

In general, truncated proteins are non-functional or of reduced function by lacking proper 
biological activity. The presence of a BRCA1 gene encoding a truncated protein has a high 
probably of being clinically significant. This is in part due to important portions of the BRCA1 
protein being located in the truncated region and not present in the expressed mutant protein. 
20 Important functional domains include, for example, any part of the active site, transmembrane 
domains, zinc fingers, phosphorylation sites, glycosylation sites, sites interacting with metal ions, 
coenzymes, cofactors, other ligands or receptors, etc. Furthermore, removal of part of the protein 
molecule or addition of amino acids to the sequence can significantly disrupt the secondary, 
tertiary or quaternary (if any) structure of the protein, even when no obvious functional domain 
25 has been deleted by the truncation. 
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For example, the 5382insC mutation is found in breast and ovarian cancers. This single 
base insertion creates a stop-codon at codon 1 829, truncating the protein at a cysteine residue. 
This truncation deletes less than 2 percent of the coding sequence of BRCA 1. Accordingly, all 
truncations that delete this region of the BRCA1 gene would also by inference render the 
truncated BRCA1 protein non-functional for its putative tumor suppressor function. Mutant 
BRCA1 genes with even smaller portions of the gene being truncated are also known to be 
associated with cancer. For example, truncating mutations causing a stop codon at nucleotides 
5676-5678, truncating 0.5% of the coding sequence, are also known to be associated with breast 
cancer (5677insA; Shattuck-Eidens et al, JAMA , 273(7):535-541 (1995)). Please note that 
several mutations in the DNA result in the expression of the same mutant BRCA1 protein 
because each mutation causes a stop codon to be formed at nucleotide site 5676-5678. This 
corresponds to codon 1853 (TAC - Tyrosine). Thus, all of these mutations are very likely to 
cause the same effective result, for example, in terms of susceptibility to cancer or cancer typing. 
Therefore, detecting these mutations would be diagnostically significant and useful for assessing 
the susceptibility for cancer. Given these mutations, oligonucleotides complementary to the 
regions of these mutations are prepared to assay for the presence of these mutations in a sample. 

For the present invention, the truncating mutations are detected in the BRCA1 gene or a 
fragment thereof which contains a mutation which directly or indirectly causes the formation of 
an in- frame stop codon (TAA, TAG or TGA) prematurely at any of codons 2 to 1863 A 
premature in-frame stop codon is one that occurs before the natural stop codon, which does not 
occur in a wild-type BRCA1 gene and when expressed results in a truncated protein product. 

These BRCA1 mutations of the present invention may also be defined as specifically 
hybridizing to an oligonucleotide probe having the sequence 5' R1-R2-R3 3' wherein Rl is an 
oligonucleotide of at least three nucleotides, R2 is complementary to TAA, TAG or TGA, and 
R3 is an oligonucleotide of at least three nucleotides, the probe hybridizing to a premature in- 
frame stop codon on the mutant BRCA1 gene. 
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Whenever defining an oligonucleotide probe in the present invention, probes capable of 
potentially hybridizing to the sense strand are referred to. It should be recognized that 
oligonucleotide probes having a sequence complementary to these oligonucleotide probes may 
also be used and may specifically hybridize to the anti-sense strand. For diagnostic purposes 
5 either may be used, as DNA from biological samples is generally double stranded and contains 
both the sense and anti-sense strands. 

In the present invention, the following BRCA1 mutations of the present invention 
yi represent one base changes that result in the formation of an in frame TAA, TAG or TGA. These 
J mutations of the present invention are defined by forming stop codons at specific locations in 

f© accordance with TABLE 3. Any expressed protein from BRCA1 genes with these types of 

P3 

ly mutations should be truncated accordingly. The substituted nucleotide is indicated in lower case 
letters. 

K: TABLE 3 

51 List of Nonsense Mutations 



J'| Stop Codon Formed Nucleotide Number Base Change 



TaA 127 T>A 

TgA 127 T>g 

tAA 144 G>T 

tAA 147 G>T 

20 tAA 153 OT 

tAG 174 OT 

tAA * 177 A>T 

TaA 184 T>A 

TgA 184 T>g 

25 tAG 186 G>T 

TGa 191 T>A 

TGa 200 T>A 

tAG 204 G>T 

TaG 208 T>A 

30 tAG 213 A>T 

tAA 216 G>T 
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The genes of the present invention containing nonsense mutations are also defined as 
BRCA1 genes having the sequence 5' R1-R2-R3 3'; where Rl is the wild type BRCA1 DNA 
sequence from codon 1 to X-l; R2 is TAA, TAG or TGA; R3 is the wild type BRCA1 DNA 
sequence from codon X+l to 1862; and where X = 2 to 1861. 

The genes of the present invention containing nonsense mutations are also defined by 
being capable of specifically hybridizing to an oligonucleotide probe having at least 12 
nucleotides in length and having the sequence 5' R1-R2-R3 3'; where Rl contains at its 3' end 
three nucleotides complementary to codon X-l of the wild-type BRCA1 gene; R2 = a sequence 
complementary to TAG, TGA or TAA; R3 contains at its 5' end three nucleotides 
complementary to codon X+l of the wild type BRCA1 gene; where X = 2 to 1862 Other 
oligonucleotide probes complementary to these probes are also acceptable, hybridizing to the 
antisense strand. The oligonucleotide probe is unable to specifically hybridize to the wild-type 
BRCA1 gene with the same binding affinity as to the mutant BRCA1 gene. 

The present invention also involves frame shift mutations involving insertions or 
deletions of 1, 2, 4, 5, 7, 8, or any other number which is not 3 or a multiple of 3, nucleotides. 
Single base deletions of the present invention form one or more stop codons as indicated in the 
following TABLE 4. The formed in-frame stop codon and the location are provided. Any 
expressed protein from BRCA1 genes with these types of mutations should be truncated 
accordingly. It should be recognized that the present invention includes deletions of 3n+l bases, 
where n is an integer greater than zero and less than 1 862. These larger deletions mutations have 
stop codons at nucleotide numbers corresponding to the listed stop codon at the nucleotide 
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number listed. The corresponding nucleotide numbers of the stop codons will be 3n nucleotides 
smaller than those listed. 

TABLE 4 
Single Base Deletions 

5 Codon Formed Nucleotide Number 
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TAfl 

1 AVJ 




4212-4214 




TA A 




4293-4295 




TAG 

1 AVJ 




4266-4268 




TA A 




4293-4295 




TGA 


« 


4329-4331 


30 


TAA 




4332-4334 




TAG 




4359-4361 




TAG 




4371-4373 




TAA 




4416-4418 




TAA 




4482-4484 


35 


TAG 




4467-4469 




TAA 




4482-4484 




TAA 




4512-4514 




TAG 




4629-4631 




TGA 




4758-4760 
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TA A 


4644-4646 




TO A 


4758-4760 




1 r\vj 


4791-4791 






491 7-491 9 

77 1/ ~*"T y L S 


s 




4R78-4RR0 




I vjr/A 


4Q] 7-4Q1 Q 




TA A 


4Q0S-4Q07 




TO A 


4Q1 7-401 0 






4939-40*4 




TO A 


S01 3-S01 S 

Jul J--J\y 1 ,7 




TA A 


49Q9-4QQ4 

t77^"t77'T 






S01 3-S01 s 

Jul J"JU 1 »/ 






Sft34-Sf)3fi 


SI 


TOA 


JUOO JU7v 


s 


TA A 


S043-S04S 




TOA 


sorr-.soqo 

JuOO"Ju7v 




TA A 


S14S-S147 




TA A 


S1 1 S-S1 1 7 




TA A 


S14S-S147 




TA A 


SI S4-S1 Sfi 


rp 

W 


TfrA 


SI R4-S1 Rfi 










TAG 


5232-5234 




TAf T 


S9S6-S9SR 


25 


TGA 


5274-5276 




TGA 


5304-5306 




TAG 


5409-541 1 




TGA 


5493-5495 




TAG 


5424-5426 


30 


TGA 


5463-5465 




TGA 


5616-5618 




TGA 


5562-5564 




TGA 


5616-5618 




TAG 


5643-5645 


35 


TGA 


5679-5681 



Two base deletions of the present invention form stop codons as indicated in the 
following TABLE 5. The formed in- frame stop codon and its location are provided. Any 
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expressed protein from BRCA1 genes with these types of mutations should be truncated 
accordingly. It should be recognized that the present invention includes deletions of 3n+2 bases, 
where n is an integer greater than zero and less than 1862. These larger deletions mutations have 
stop codons at nucleotide numbers corresponding to the listed stop codon at the nucleotide 
5 number listed. The corresponding nucleotide numbers of the stop codons will be 3n nucleotides 
smaller than those listed. 



TABLE 5 
Two Base Deletions 





Codon Formed 


Nucleotide 




TGA 


141-143 




TAA 


162-164 




TGA 


234-236 




TGA 


183-185 


;p"" r " 


TGA 


234-236 




TAA 


309-311 


it 


TGA 


249-251 




TGA 


309-311 




TGA 


315-317 




TAG 


354-356 


20 


TGA 


366-368 




TGA 


402-404 




TAA 


378-380 




TGA 


402-404 




TAA 


432-434 


25 


TGA 


414-416 




TAA 


432-434 




TAA 


453-455 




TGA 


462-464 




TGA 


477-479 


30 


TGA 


537-539 




TAG 


507-509 




TGA 


537-539 




TAA 


588-590 




TGA 


657-659 
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TGA 




669-671 




TGA 




678-680 




TAA 




690-692 




TAA 




693-695 


5 


TGA 




759-761 




TAG 

A IV VJ 




705-707 




TGA 




759-761 

t J s /VI 




TAG 




708-710 




TGA 

A VJ iv 




759-761 

1 ~> y / v i 


10 


TGA 

1 VJ j^V 




795-797 

/ .7—/ 1 J 1 




TGA 




71 r l -773 

iii. i i j 


- "! 


TGA 

1 VJ iv 




795-797 




TGA 

L VJ 




804-806 




TGA 

A VJ -£V 




825-827 


A T 


TAA 




843-845 




TAA 




846-848 

t>TVJ O I O 




TGA 




849-851 




TGA 




864-866 




TAA 




855-857 


20 


TGA 




864-866 


1 "' 
' H i 


TGA 




879-881 




TAG 




906-908 




TAA 




900-902 




TAG 




906-908 


25 


TGA 




972-974 




TAA 




918-920 




TGA 




972-974 




TAA 




996-998 




TGA 


• 


1023-1025 


30 


TGA 




1032-1034 




TAA 




1035-1037 




TAA 




1071-1073 




TAA 




1089-1091 




TGA 




1101-1103 


35 


TGA 




1104-1106 




TAG 




1107-1109 




TGA 




1149-1151 




TGA 




1161-1163 




TAA 




1179-1181 
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1 1 7 A 1 1 7S 
11/ O- 1 1 / o 


* 


T*A A 
1 AA 




1 1 7Q 1 1 S 1 

ii/y-iioi 




1 ao 




i zuy- l z i i 




1 OA 




1 onn 1 ono 


r 
D 


i AO 








1 OA 




HI O 1 OOA 
lZlo-lZZU 




1 AO 




Iz43-lz4 / 




T" A A 
1 AA 




1 o^i 1 O/i < 




1 OA 




1 zoo- 1 Zoo 


t A 


1 OA 




lz©4-lzoo 




TAT 

I AO 




lz/O-lZoU 


■V'i 


I OA 




lzo4-lzoO 




1 OA 




1 OQ*7 1 OOQ 

izo /-izoV 


n;i 


TP. A 

I OA 




1 1AO 1 1A/1 


V3t 

i ; P 


hp/-"! a 
1 OA 




1310-13U / 




1 OA 




nu 1 1 1 a 
1314-1310 




1 OA 




1 10/£ 1 lOQ 
1 3ZO- 1 3Zo 




Tn A 

1 OA 




1 1/17 1 1/1G 
1 34 /-I 34V 


11.51. 


T A A 

1 AA 




1 3 3Z- 1 334 




1 OA 




1 1/17 1 1/1Q 
134 /-l J4V 




1 OA 




1 1/£Q 1 17fl 
1 305-1 3 /U 


f ^ 

o 


1 OA 




1 l^A 1 1^2 
1 3DO- 1 J JO 




T/l A 

1 OA 




1 JOO- 1 3 /U 




1 VJ A 




1 177 1 17Q 


ZD 


1 VJ/A 




1 Zt 1 Q 1 AO 1 

ihi y-i*tz i 




1 vJ/A. 




1 1CK 11Q7 

1 J7J- 1 J7 / 




TO A 




1 41 0-1 AO 1 

1 *+ 1 7~ 1 *+Z 1 




T/l A 

1 OA 




14ZO-143U 




TGA 


* 


1443-1445 


30 


TGA 




1449-1451 




TAA 




1479-1481 




TAA 




1464-1466 




TAA 




1479-1481 




TGA 




1485-1487 


35 


TGA 




1551-1553 




TAG 




1512-1514 




TGA 




1551-1553 




TAG 




1539-1541 




TGA 




1551-1553 
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TO A 




1 JOI"lJOJ 




TA A 




1617-1610 




TA A 




1 690-1 6^ 1 




TA A 




1 69^-1 69<\ 
i UZj 1 \JjCJ 




TA A 




1 690-1 6^ 1 




Tp T A 




1 A^Q 1^61 
1 O^V- 10O 1 




a 




1 7fizl 1 

1 /LH—1 /uo 




TA A 




179^ 1797 




TA A 




1 764.- 1 766 


1 f\ 
I U 


1 AO 




1 7^7 1 760 
1 / O /** 1 / O7 




TA A 




1 776 1 778 
1//0-1//O 




TA A 




1 789 1 78A 
1 / oZ- 1 / OH- 


'\ , ? 

'.•1'": 






1 7QJ. 1 7Q6 




Tri a 




1 800-1 81 1 
I 0U7- loll 


i>£ 


TA A 




1 89 1 1 89^ 
1 OZ 1-1 5Zj 


l;d 


TP T a 




1 860 1 871 
1 0O7- 1 0 / 1 




TA A 




1 0<7 1 OCQ 
1 OJ / - 1 OJ/ 




Tf T A 




1 860-1 871 
1 0O7- 10/1 




TA A 




1 Ql^.l Q^7 
1 7jj- 1 yj 1 


zu 


TA A 




1 Q1 1 .1 Qi -\ 

171 1-171 J 


ih ii 


TA A 




1 Q^^„1 0^7 
i 7jj" i / 




TA A 




1 096-1 098 




TA A 




i yjD" 1 "J / 




1 r\vJ 




1 044- 1 046 




TfrA 




10R6-10R8 

1 70U" i 7O0 




TAn 




2001 -2orn 




TA A 




901 0-9021 








9098-90^0 
ZUZo"ZUju 




TGA 




2040-2042 


30 


TAG 




2043-2045 




TAG 




2052-2054 




TGA 




2058-2060 




TAA 




2130-2132 




TAA 




2082-2084 


35 


TAA 




2130-2132 




TAA 




2160-2162 




TGA 




2172-2174 




TAA 




2184-2186 




TGA 




2193-2195 
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TGA 




2199-2201 




TA A 




2247-2249 




TflA 




2265-2267 




TA A 




2256-2258 


c 

J 


TCiA 
1 vJ/\ 




7265-2267 




TA A 




9271-2271 








99RQ-9991 




TA A 




9111-9111 




T A A 




9140-9149 


1 A 


TA A 




9 141-914S 


Tr^ a 




9 140-2 151 




Tr.A 




91Q7-9199 




T ATt 








TrtA 




2197-2199 




TAf T 
1 r\KJ 




2415-2417 




I VJ/\ 




9449-9444 




TAG 




2481-2481 




t An 




9448-94S0 




TAO 




2481-2483 




TA A 




2514-2516 


E 






2541-2543 


,7 


TA A 




2580-2582 




TA A 




2574-2576 




TAA 




2580-2582 

faiJOU At/Ufa 




TAG 




2583-2585 




TGA 




2589-2591 




TAA 




2604-2606 




TGA 




2622-2624 




TAA 


* 


2628-2630 


30 


TGA 




2667-2669 




TGA 




2673-2675 




TGA 




2820-2822 




TAA 




2700-2702 




TGA 




2820-2822 


35 


TAA 




2709-2711 




TGA 




2820-2822 




TAA 




2736-2738 




TGA 




2820-2822 




TAA 




2793-2795 
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TGA 2820-2822 

TGA 2826-2828 

TGA 2856-2858 

TAA 2862-2864 

TAA 2886-2888 

TAA 2925-2927 

TGA 2934-2936 

TAA 2937-2939 

TAG 2949-2951 

TAG 2967-2969 

TAA 3024-3026 

TAG 2991-2993 

TAA 3024-3026 

TAA 3087-3089 

TAG 3051-3053 

TAA 3087-3089 

TAA 3093-3095 

TGA 3099-3101 

TGA 3126-3128 

TGA 3147-3149 

TGA 3165-3167 

TAG 3195-3197 

TAA 3201-3203 

TAA 3204-3206 

TAG 3210-3212 

TAA 3225-3227 

TAA 3249-3251 

TAG 3240-3242 

TAA ' 3249-3251 

TGA 3252-3254 

TAA 3270-3272 

TAG 3264-3266 

TAA 3270-3272 

TGA 3273-3275 

TAA 3291-3293 

TAG 3285-3287 

TAA 3291-3293 

TGA 3294-3296 

TGA 3309-3311 
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TAG 




J ~J \J\J *j J \JO 


TGA 






TGA 




111 7-11 1 4 


TAG 




1116 nift 


TAG 




116Q 71 71 

JJD7-JJ / I 


TAA 




11^7 11^0 


TAG 

i rvvj 




116Q 1171 


TGA 




lion iiqo 


TAA 




11QQ lAfll 


TAA 






TGA 




1476 147ft 


TGA 






TAA 




1J<£ l/l^ft 


TAA 




1J.77 1/I7Q 


TAA 




i^ 1 n i^io 


TGA 




1^07 i^oo 


TAA 




i^ i n i^io 


TAG 




1^14 1^16 


TGA 




1^16 1^ 1 ft 


TAG 




1^14-1^16 


TGA 






TGA 




1S67-1S^Q 


TGA 




1570-1S7? 


TGA 




JJOZ'JJO'T 


TGA 




157Q.15R1 


TGA 




3582-3584 


TGA 




3588-3590 


TAG 






TGA 


* 


3615-3617 


TGA 




3621-3623 


TAA 




3627-3629 


TAG 




3648-3650 


TAG 




3675-3677 


TAG 




3687-3689 


TAG 




3768-3770 


TAG 




3723-3725 


TAG 




3768-3770 


TGA 




3744-3746 


TAG 




3768-3770 
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TGA 




3753-3755 




TAG 




3768-3770 




TGA 




3771-3773 




TGA 




3777-3779 


5 


TAA 




3813-381 5 




TAG 




3843-3845 




TAG 




3849-3851 




TAA 




3876-3878 




TAG 




3912-3914 


10 


TAA 




3906-3908 


7.4 


TAG 




3912-3914 




TGA 




3921-3923 




TAA 




391 8-3920 




TGA 




3921-3923 


15 


TAA 




3930-3937 




TAG 




3927-3929 




TAA 




3930-3932 




TAG 




3972-3974 




TGA 




3975-3977 




TAG 




3996-3998 

•/ ^ y\j u 77o 




TGA 




4020-4022 




TAG 




4017-4019 




TGA 




4020-4022 




TGA 




4101-4103 


25 


TGA 




4026-4028 




TGA 




4101-4103 




TAA 




4080-4082 




TGA 




4101-4103 




TGA 


* 


4125-4127 


30 


TGA 




4146-4148 




TGA 




4143-4145 




TGA 




4146-4148 




TGA 




4149-4151 




TAA 




4179-4181 


35 


TGA 




4170-4172 




TAA 




4179-4181 




TGA 




4215-4217 




TAA 




4206-4208 




TGA 




4215-4217 
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TGA 




4233-4235 




TGA 




4239-4241 




TGA 




4254-4256 




TGA 




4284-4286 


5 


TAA 








TGA 








TAA 




41QS-4107 




TGA 




4171-4171 




TAA 




41Q5-4107 


10 


TGA 




44 1 0-447 1 

*T*T 1 y ^T*TaL i 


'43 


TGA 




4414-4416 


k'i ''ii 


TAG 




44Q7-4400 




TGA 




4467-4460 


ft I 


TAG 




44Q7-44QQ 


m 


TGA 




4500-4509 




TGA 




451 0-4 541 


HI 


TGA 




4548-4550 


n 


TAG 




456"? -4565 




TAA 




4575-4577 




TAA 




4581-4583 




TAA 




4614-4616 




TGA 




4632-4634 


Q 


TGA 




4629-463 1 

"v^rf -7— "TV/ J 1 




TGA 




4632-4634 


25 


TAG 




4635-4637 

~v/»/^/ r V/««» / 




TAG 




4674-4676 




TGA 




4641-4643 




TAG 




4674-4676 




TAA 


• 


4704-4706 


30 


TGA 




4713-4715 




TGA 




4833-4835 




TGA 




4836-4838 




TGA 




4842-4844 




TGA 




4848-4850 


35 


TGA 




4857-4859 




TGA 




4977-4979 




TAA 




4917-4919 




TGA 




4977-4979 




TAA 




4932-4934 
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TGA 


4977.4979 




TAA 


4992-4994 




TAA 


^ 14R-S1 SO 

-7 ItO'J l jkj 




TAA 


S 1 1 1 7 


5 


TAA 


^ 1 tO"J 1 JU 




TGA 


^ 1 60-*! 1 AO 
j i i oz 




TGA 


< 1 Q^-S 1 Oft 




TGA 


JZUo-JZ 1 U 




TAG 




10 


TAA 


JZOO-.JZOO 




TGA 


J Jv / "JJV7 




TGA 


i i ^ 




TGA 


^7 1 Q <10 1 

jj iyo jz i 




TGA 


5601-5603 


W; 


TAG 


5400-5402 




TGA 


5601-5603 




TGA 


5421-5423 




TGA 


5601-5603 




TAG 


5424-5426 


20 


TGA 


5601-5603 




TGA 


5634-5636 




TAA 


5652-5654 


r Al 


TGA 


5658-5660 




TAG 


5706-5708 



Deletion mutations in the BRCAI gene containing a truncating mutation may also be 
defined as having the sequence 5' R1-R2 3'; where Rl is the wild type BRCAI DNA sequence 
from nucleotide number 120 to X; R2 contains the wild type BRCAI DNA sequence from 
nucleotide number X+Y+l to 5571, where Y = 3n+l or 3n+2 where n is an integer of zero or 
greater; and where X = 123 to 5707. 

Alternatively, the mutations may be defined as being specifically hybridizable to an 
oligonucleotide probe being at least 12 nucleotides in length and having the sequence 5' R1-R2 
3'; where Rl contains at its 3' end three nucleotides complementary to nucleotide numbers X-2, 
X-l and X the wild-type BRCAI gene; R2 contains at its 5' end three nucleotides complementary 
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to nucleotide numbers X+Y+l, X+Y+2, and X+Y+3 of the wild type BRCA1 DNA sequence; 
where Y = 3n+l or 3n+2 where n is an integer of zero or greater; and where X = 122 to 5706. 

Single base insertions of the present invention form stop codons as indicated in the 
following TABLE 6. The formed in-frame stop codon and the location are provided. Any 
5 expressed protein from BRCA1 genes with these types of mutations should be truncated 

accordingly. It should be recognized that the present invention includes insertions of 3n+l bases, 
where n is an integer greater than zero and less than 1 861 . These larger insertions mutations 
have stop codons at nucleotide numbers corresponding to the listed stop codon at the nucleotide 

"! .; number listed. The corresponding nucleotide numbers of the stop codons will be 3n nucleotides 

l f Q- larger than those listed. 

TABLE 6 
Single Base Insertions 



Q Codon Formed Nucleotide Number 

^ TGA 144-146 

I'5 ! TGA 123-125 

TGA 144-146 

TAA 165-167 

TGA 144-146 

TAA 165-167 

20 TGA 147-149 

TAA 165-167 

TAA . 156-158 

TAA 165-167 

TGA 237-239 

25 TAA 165-167 

TGA 237-239 

TAA 177-179 

TGA 237-239 

TGA 186-188 

30 TGA 237-239 

TAG 189-191 

TGA 237-239 



50 



10 



Iff. 



20, 



25 



30 



35 



TGA 




1 89-191 


TGA 




217-9 19 


TAG 

L ivvJ 




1 98-900 


TGA 




z.? / ~z,j y 


TGA 




1 98-900 


TGA 




9^7 9tq 


TGA 




904 90A 


TGA 

1 VJ /i. 






TA A 




9 1 1.9 1 ^ 


TGA 




917-910 

Z. J / -Z.> !7 


TGA 




9 1 A. 9 1 0 

Z 1 U~Z 1 0 


TGA 




917-919 

ZJ> / Z_) 7 


TA A 




911 -911 


TGA 




917-910 


TAG 




914-91^ 


TGA 




917-910 

Z»} / "^J ~f 


TGA 




914-916 


TGA 




917-910 


TA A 

l rVrV 




119-114 

1 Z~J 1 *T 


TGA 




917-910 
zj> / ™z jy 


TAA 




1 1 9-114 


TAG 




940-9 SI 


TAA 






TGA 

i. VJ 




249-951 

Z_7 I 


TAA 




119-114 

J lA< Jit 


TAA 




252-254 


TAA 




312-314 


TAG 




958-960 


TAA 


• 


312-314 


TGA 




258-260 


TAA 




312-314 


TAA 




267-269 


TAA 




312-314 


TAA 




276-278 


TAA 




312-314 


TAA 




282-284 


TAA 




312-314 


TAA 




285-287 


TAA 




312-314 
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TAG 




100-109 


TA A 




119-114 


TGA 




100-109 


TA A 




119-114 


TAG 




ino-ii 1 


T A A 




1 1 9-1 1 A 
j I Z>J 1 H 


1 vJrV. 




ino-ii i 


T A A 




7 1 *)J1 1 zt 

„? 1 Z.-J 1 H 


Tf.A 
I VJ/\ 




i 1 8-i9n 


TA A 




1 1 9-1 1 A 
J 1 Z.O 1 H 


TO A 




1 1 8 190 


T A A 




11^ 117 






1 1 ft 190 


TAG 




1<7 1<Q 


tga 






TAG 




1S7-1^Q 

JJ / -JJ7 


TA A 




197-190 


TAG 




1S7-15Q 


TAfr 






TAf, 
I /AvJ 




1S7-15Q 


TAfr 




111-115 






157-15Q 

-JJ' / "JJ7 


1 VJrV 




149-144 


TAG 




157-159 

J f "JJ7 


TAG 




145-147 


TAG 




157-159 


TAG 




J J 1 J *j +j 


TAG 




157 1^0 
jj /-joy 


TGA 


* 


369-37 1 


TAG 




357-359 


TGA 




369-371 
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TGA 




1812-1814 




TGA 




1797-1799 




TGA 




1812-1814 




TAA 




1809-1811 


ry 


TGA 




1812-1814 


is 


TAA 




1824-1826 


w 


TGA 




1812-1814 




TAA 




1824-1826 


? 


TAA 




1815-1817 




TAA 




1824-1826 


11) 


TAA 




1818-1820 




TAA 




1824-1826 




TGA 




1872-1874 




TAA 




1824-1826 




TGA 




1872-1874 


25 


TGA 




1833-1835 




TGA 




1872-1874 




TGA 




1842-1844 




TGA 




1872-1874 




TAA 


* 


1845-1847 


30 


TGA 




1872-1874 




TGA 




1848-1850 




TGA 




1872-1874 




TAA 




1860-1862 




TGA 




1872-1874 


35 


TAA 




1866-1868 




TGA 




1872-1874 




TAA 




1938-1940 




TGA 




1872-1874 




TAA 




1938-1940 
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TAG 




1881-1883 




TAA 




1938-1940 




TAG 




1884-1886 




TAA 




1938-1940 


5 


TAG 




1887-1889 




TA A 




1 7JO - 1 




TAG 




1893-1895 




TAA 




1938-1940 




TAA 




1896-1898 


10 


TAA 




1938-1940 




TGA 




1902-1904 




TAA 




1938-1940 


m 


TGA 




1908-1910 


; V'! 


TAA 




1938-1940 


a 


TAA 




1914-1916 




TAA 




1938-1940 




TAA 




1923-1925 




TAA 




1938-1940 




TAA 




1929-1931 


20 

iff . 


TAA 




1938-1940 


""11 


TAG 




1947-1949 


: 


TAA 




1938-1940 




TAG 




1947-1949 




TAA 




1941-1943 


25 


TAG 




1947-1949 




TAA 




1944-1946 




TAG 




1947-1949 




TGA 




1989-1991 




TAG 


* 


1947-1949 


30 


TGA 




1989-1991 




TAG 




1953-1955 




TGA 




1989-1991 




TAG 




1956-1958 




TGA 




1989-1991 


35 


TAA 




1959-1961 




TGA 




1989-1991 




TAG 




1971-1973 




TGA 




1989-1991 




TAG 




2004-2006 
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TGA 




1989-1991 




TAG 




2004-2006 




TAG 




2001-2003 




TAG 




2004-2006 


5 


TAA 




2022-2024 




TAG 




2004-2006 




TAA 




2022-2024 




TAA 




2007-2009 




TAA 




2022-2024 


10 


TAG 




2013-2015 




TAA 




2022-2024 




TGA 




2031-2033 




TAA 




2022-2024 




TGA 




2031-2033 


ii 


TAG 




2025-2027 




TGA 




2031-2033 




TGA 




2025-2027 




TGA 




2031-2033 




TGA 




2043-2045 


2$ 


TGA 




2031-2033 




TGA 




2043-2045 




TAG 




2046-2048 




TGA 




2043-2045 




TAG 




2046-2048 


25 


TAG 




2055-2057 




TAG 




2046-2048 




TAG 




2055-2057 




TAG 




2049-2051 




TAG 


* 


2055-2057 


30 


TGA 




2049-2051 




TAG 




2055-2057 




TGA 




2061-2063 




TAG 




2055-2057 




TGA 




2061-2063 


35 


TAG 




2058-2060 




TGA 




2061-2063 




TAA 




2133-2135 




TGA 




2061-2063 




TAA 




2133-2135 
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ZUOH- ZUOO 


• 


TA A 




9 1 11 9 1 1 ^ 
Z 1 3 3-Z 1 33 




TA A 
1 AA 




ZU /U-zU/z 




X A A 




9 119 011^ 

Z 133-z 133 


c 

3 


X A A 

1 A A 




zU /3-zU /3 




X A A 

1 A A 




z 133-z 133 




TA A 

1 A A 




zU/o-zO/o 




X A A 

1 AA 




z 133-z 133 




X A A 

1 AA 




OA7fi 7 AQ 1 


US 


X A A 

1 AA 




z 1 33-2133 




TA A 

1 AA 




ZUoz-zUo4 




T A A 
1 AA 




Z 133-2133 




1 OA 




zU5z-zUo4 




T A A 
i A A 




z 133-Z 133 


in 


X A A 

I AA 




ZUoZ-zUo4 


U;! 


X A A 

I AA 




9 1 19 in< 
Z 133 


™ 


X A t~l 

1 AO 




ZUoZ-zUo<+ 




X A A 

i AA 




Z 1 33-Z 133 




X A A 

1 AA 




">noc 7AQO 
ZUo3-ZUo / 


«Y 


X A A 

1 AA 




7 1 1*5 71 1< 
Z 133-Z 133 




TA A 

I AO 




7 1 nn o 1 no 

Z 1 UU-Z 1 \)Z 


d jj 


X A A 

1 AA 




7 1 11 7 1 1^ 
Z 133-Z 1 33 




1 AO 




7 1 0 1 AS 
Z 1UO-Z 1 Ho 




XA A 




7 1 11 911^ 
Z 1 ^ j-Z 1 JZ> 


Z3 






Z 1 U V-Z 111 




XA A 




7 1 11-0 1 1<n 
Z 1 33"Z 1 jj 




X A A 




91 1 9-9 1 1 d 
Z 1 1 Z"Z 11*+ 




X A A 
1 AA 




9111 911*? 
Z 1 33-Z 133 




TGA 


• 


2127-2129 


30 


TAA 




2133-2135 




TAA 




2163-2165 




TAA 




2133-2135 




TAA 




2163-2165 




TGA 




2136-2138 


35 


TAA 




2163-2165 




TAA 




2154-2156 




TAA 




2163-2165 




TAA 




2157-2159 




TAA 




2163-2165 
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TAG 




2160-2162 




TAA 




2163-2165 




TGA 




2175-2177 




TAA 




2163-2165 


5 


TGA 




2175-2177 




TAA 




2166-2168 




TGA 




2175-2177 




TAA 




2172-2174 

&m X f ^* X f ■ 




TGA 




2175-2177 


a 


TAA 




2187-2189 




TGA 




2175-2177 


::.f!j 

if*; 


TAA 




2187-2189 




TAG 




2184-2186 




TAA 




2187-2189 


IS 


TGA 




2196-2198 


Ui 


TAA 




2187-2189 




TGA 




2196-2198 


U,. 


TAG 




2190-2192 


CI 


TGA 




2196-2198 


|o 


TGA 




2202-2204 




TGA 




2196-2198 




TGA 




2202-2204 




TAG 




2199-2201 




TGA 




2202-2204 


25 


TAA 




2250-2252 




TGA 




2202-2204 




TAA 




2250-2252 




TGA 




2214-2216 




TAA 


• 


2250-2252 


30 


TAA 




2220-2222 




TAA 




2250-2252 




TAA 




2229-2231 




TAA 




2250-2252 




TGA 




2268-2270 


35 


TAA 




2250-2252 




TGA 




2268-2270 




TAG 




2253-2255 




TGA 




2268-2270 




TGA 




2253-2255 
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TOA 




2268-2270 




TA A 

1 rV/A 




99SQ-9961 

ZZ.J ~"*ZZ\J 1 




Tf>A 




9968-9970 




1 rVVJ 




996S-9967 

ZZO J-ZZU / 


J 


to a 




9968-9970 




TA A 7 




9974-997A 
ZZ / H—ZZ / O 








99^8-9970 




TA A 
1 rvrV 




9974-997^ 
ZZ / H-ZZ / O 




TAr T 




99Q9-99Q4 


i n 
vu 


T A A 




9974-9976 
ZZ /H-ZZ / o 




TATt 
1 /-YvJ 




99Q9-99Q4 

ZZ:7 Z- ZZ7f 








9977-997Q 
ZZ / / -ZZ / V 








99Q9-99Q4 




TA A 




99R6-99&8 

ZZOO-ZZoo 


13 

l 3 


TAfr 
1 ivVJ 




99Q9-99Q4 

ZZ 7 Z" Zi7 t T 


is 

& 


TA A 




9114-9116 




TAT. 
I r\vJ 




99Q9-99Q4 




TA A 




9114-9116 








9101 -9101 




TA A 




9114-9116 


:sj5| a 


TO A 




9104-9106 




TA A 




9114-9116 




TO A 




9107-9100 

ZJ W / -Z^ V7 




TA A 




9114-911/; 


25 


TA A 




9110-2119 




TA A 




9134-2116 




TGA 




9111-2115 




TA A 




9114-9116 




TGA 


• 


2316-2318 


30 


TAA 




2334-2336 




TAA 




2319-2321 




TAA 




2334-2336 




TGA 




2325-2327 




TAA 




2334-2336 


35 


TAA 




2343-2345 




TAA 




2334-2336 




TAA 




2343-2345 




TAA 




2346-2348 




TAA 




2343-2345 
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TAA 




2346-2348 




TGA 




2352-2354 




TAA 




2346-2348 




TGA 




2352-2354 


5 


TGA 




2400-2402 




TGA 




2352-2354 




TGA 




2400-2402 




TGA 




2355-2357 




TGA 




2400-2402 


|0 


TAA 




2361-2363 




TGA 




2400-2402 




TGA 




2364-2366 


■x 


TGA 




2400-2402 


n i 


TAG 




2376-2378 




TGA 




2400-2402 


w 

1,11 


TGA 




2382-2384 


St 


TGA 




2400-2402 




TAG 




2385-2387 




TGA 




2400-2402 


10 


TAG 




2418-2420 


f!i 


TGA 




2400-2402 




TAG 




2418-2420 


fstii. 


TAG 




2403-2405 




TAG 




2418-2420 


25 


TGA 




2412-2414 




TAG 




2418-2420 




TAG 




2415-2417 




TAG 




2418-2420 




TGA 


* 


2445-2447 


30 


TAG 




2418-2420 




TGA 




2445-2447 




TAG 




2421-2423 




TGA 




2445-2447 




TAG 




2484-2486 


35 


TGA 




2445-2447 




TAG 




2484-2486 




TAA 




2448-2450 




TAG 




2484-2486 




TGA 




2448-2450 



73 



Mutations in the BRCA1 Gene 
Attorney Docket No: 05371.0032.999 





TAG 


2484-2486 




TAA 


2448-2450 




TAG 


2484-2486 




TAG 


2448-2450 


5 


TAG 


2484-2486 




TGA 


2460-2462 




TAG 

J. rvvj 


2484-2486 




TAG 


2463-2465 




TAG 


2484-2486 


■L -,Y 


TGA 


7478-2480 




TAG 


2484-2486 


. r \ 


TAA 


251 7-25 19 




TAG 






TAA 


7517-7519 


% 


TAA 


2406-2498 


'J I 


TAA 


2517-2519 




TAA 


2502-2504 




TAA 


2517-2519 




TGA 


2508-2510 


3D 


TAA 


2517-2519 




TAA 


2514-2516 


ij 


TAA 


2517-2519 




TGA 


2544-2546 




TAA 


2517-2519 


25 


TGA 


2544-2546 




TAG 


2520-2522 




TGA 


2544-2546 




TGA 


2520-2522 




TGA 


2544-2546 


30 


TAG 


2526-2528 




TGA 


2544-2546 




TAG 


2532-2534 




TGA 


2544-2546 




TGA 


2532-2534 


35 


TGA 


2544-2546 




TAA 


2583-2585 




TGA 


2544-2546 




TAA 


2583-2585 




TAA 


2547-2549 
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TAA 




2583-2585 




TAA 




2553-2555 


• 


TAA 




2583-2585 




TAG 




2571-2573 


5 


TAA 




2583-2585 




TGA 




2571-2573 




TAA 




2583-2585 




TAA 




2577-2579 




TAA 




2583-2585 


1A 


TGA 




2580-2582 




TAA 




2583-2585 




TAG 




2586-2588 


fl"; 


TAA 




2583-2585 




TAG 




2586-2588 


0. 


TGA 




2592-2594 




TAG 




2586-2588 




TGA 




2592-2594 


jU, 


TAA 




2589-2591 




TGA 




2592-2594 




TAA 




2607-2609 




TGA 




2592-2594 




TAA 




2607-2609 




TGA 




2598-2600 




TAA 




2607-2609 


25 


TGA 




2625-2627 




TAA 




2607-2609 




TGA 




2625-2627 




TAA 




2610-2612 




TGA 


* 


2625-2627 


30 


TGA 




2610-2612 




TGA 




2625-2627 




TAA 




2610-2612 




TGA 




2625-2627 




TAG 




2610-2612 


35 


TGA 




2625-2627 




TAA 




2631-2633 




TGA 




2625-2627 




TAA 




2631-2633 




TGA 




2670-2672 
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TAA 




2631-2633 




TGA 




2670-2672 




TAG 




2637-2639 




TGA 




2670-2672 


5 


TGA 




2643-2645 




TGA 




2670-2672 




TAG 




2649-265 1 




TGA 




2670-2672 




TGA 




2655-2657 


10 


TGA 




2670-2672 




TGA 




2661-2663 




TGA 




2670-2672 


;!"■':;'"!: 


TGA 




2664-2666 




TGA 




2670-2672 


¥S 


TAG 




2667-2669 




TGA 




2670-2672 




TGA 




2676-2678 




TGA 




2670-2672 




TGA 




2676-2678 




TGA 




2823-2825 


1 ii 


TGA 




2676-2678 




TGA 




2823-2825 




TAA 




2685-2687 




TGA 




2823-2825 


25 


TGA 




2685-2687 




TGA 




2823-2825 




TAA 




2685-2687 




TGA 




2823-2825 




TAG 


• 


2685-2687 


30 


TGA 




2823-2825 




TAA 




2694-2696 




TGA 




2823-2825 




TAA 




2703-2705 




TGA 




2823-2825 


35 


TAA 




2712-2714 




TGA 




2823-2825 




TAA 




2739-2741 




TGA 




2823-2825 




TAA 




2748-2750 
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TGA 2823-2825 

TGA 2754-2756 

TGA 2823-2825 

TGA 2757-2759 

5 TGA 2823-2825 

TGA 2760-2762 

TGA 2823-2825 

TAG 2763-2765 

TGA 2823-2825 

£0 TGA 2763-2765 

TGA 2823-2825 

p TAA 2796-2798 

^ TGA 2823-2825 

TAA 2799-2801 

15 TGA 2823-2825 

M TAG 2805-2807 

TGA 2823-2825 

l< TAA 2811-2813 

P. TGA 2823-2825 

20 TGA 2829-2831 

TGA 2823-2825 

>• TGA 2829-2831 

TAG 2826-2828 

TGA 2829-2831 

25 TGA 2826-2828 

TGA 2829-2831 

TGA 2859-2861 

TGA 2829-2831 

TGA . 2859-2861 

30 TAA 2835-2837 

TGA 2859-2861 

TGA 2838-2840 

TGA 2859-2861 

TGA 2841-2843 

35 TGA 2859-2861 

TAA 2844-2846 

TGA 2859-2861 

TAA 2853-2855 

TGA 2859-2861 
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TAA 




2856-2858 




TGA 




2859-2861 




TAA 




2865-2867 




TGA 




2859-2861 


5 


TAA 




2865-2867 




TAA 




2889-2891 




TAA 




2865-2867 




TAA 




2889-2891 




TAA 




2871-2873 


IP 


TAA 




2889-2891 




TAA 




2928-2930 




TAA 




2889-2891 




TAA 




2928-2930 




TAA 




2922-2924 


h 


TAA 




2928-2930 




TGA 




2925-2927 




TAA 




2928-2930 


L 


TGA 




2937-2939 




TAA 




2928-2930 




TGA 




2937-2939 




TAA 




2940-2942 


>C"'! 


TGA 




2937-2939 




TAA 




2940-2942 




TAG 




2952-2954 


25 


TAA 




2940-2942 




TAG 




2952-2954 




TAA 




2946-2948 




TAG 




2952-2954 




TAG 




2949-2951 


30 


TAG 




2952-2954 




TGA 




2949-2951 




TAG 




2952-2954 




TAG 




2970-2972 




TAG 




2952-2954 


35 


TAG 




2970-2972 




TAA 




2958-2960 




TAG 




2970-2972 




TAA 




3027-3029 




TAG 




2970-2972 
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TAA 




3027-3029 


TAG 




2976-2978 


TAA 




3027-3029 


TGA 




2976-2978 


TAA 




3027-3029 


TAG 




2994-2996 

y y ~ y y \j 


TAA 




3027-3029 

-j \j i ~) \j y 


TAA 




3000-3002 


TAA 




3027-3029 


TGA 




3003-3005 


TAA 




3027-3029 


TAA 




3024-3026 


TAA 




3027-3029 


TAA 




3090-3092 

*j\jy\j \j y 


TAA 




3027-3029 


TAA 




3090-3092 

~s \j y \j ~j \j y a* 


TAA 




3045-3047 


TAA 




3090-3092 


TAA 




3051-3053 


TAA 




3090-3092 


TGA 




3051-3053 


TAA 




3090-3092 


TAA 




3051-3053 


TAA 




3090-3092 


TAG 




3051-3053 


TAA 




3090-3092 


TAA 




3078-3080 


TAA 




3090-3092 


TAA 


• 


3096-3098 


TAA 




3090-3092 


TAA 




3096-3098 


TAA 




3102-3104 


TAA 




3096-3098 


TAA 




3102-3104 


TAG 




3099-3101 


TAA 




3102-3104 


TGA 




3099-3101 


TAA 




3102-3104 


TGA 




3129-3131 
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TAA 




3102-3104 




TGA 




3129-3131 


• 


TAA 




3105-3107 




TGA 




3129-3131 


5 


TAA 




3108-3110 




TGA 




3129-3131 




TGA 




3117-3119 




TGA 




3129-3131 




TGA 




3120-3122 


10, 


TGA 




3129-3131 


%s 


TAA 




3123-3125 




TGA 




3129-3131 


ji 


TGA 




3150-3152 




TGA 




3129-3131 




TGA 




3150-3152 




TGA 




3132-3134 


II 1 


TGA 




3150-3152 


!!,...»„ 


TGA 




3168-3170 


r\ 


TGA 




3150-3152 


2i 


TGA 




3168-3170 


III 


TAG 




3153-3155 




TGA 




3168-3170 




TGA 




3156-3158 




TGA 




3168-3170 


25 


TAA 




3165-3167 




TGA 




3168-3170 




TAG 




3198-3200 




TGA 




3168-3170 




TAG 


• 


3198-3200 


30 


TAA 




3171-3173 




TAG 




3198-3200 




TAG 




3180-3182 




TAG 




3198-3200 




TAG 




3189-3191 


35 


TAG 




3198-3200 




TAA 




3204-3206 




TAG 




3198-3200 




TAA 




3204-3206 




TAA 




3207-3209 
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TAA 




3204-3206 




TAA 




3207-3209 




TAG 




3213-3215 




TAA 




3207-3209 


5 


TAG 




3213-3215 




TAA 




3228-3230 




TAG 




3213-3215 




TAA 




3228-3230 




TGA 




3216-3218 


10 


TAA 




3228-3230 




TAA 




3219-3221 




TAA 




3228-3230 




TAA 




3252-3254 


I i" 


TAA 




3228-3230 




TAA 




3252-3254 


:|, v 


TAG 




3237-3239 




TAA 




3252-3254 




TAG 




3243-3245 




TAA 




3252-3254 


io 


TAA 




3246-3248 




TAA 




3252-3254 




TGA 




3255-3257 




TAA 




3252-3254 




TGA 




3255-3257 


25 


TAA 




3273-3275 




TGA 




3255-3257 




TAA 




3273-3275 




TAG 




3267-3269 




TAA 


« 


3273-3275 


30 


TGA 




3276-3278 




TAA 




3273-3275 




TGA 




3276-3278 




TAA 




3294-3296 




TGA 




3276-3278 


35 


TAA 




3294-3296 




TAG 




3288-3290 




TAA 




3294-3296 




TGA 




3297-3299 




TAA 




3294-3296 
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TGA 




3297-3299 




TGA 




3312-3314 




TGA 




3297-3299 




TGA 




3312-3314 


5 


TAG 




3309-3311 




TGA 




3312-3314 




TGA 




3315-3317 




TGA 




3312-3314 




TGA 




3315-3317 


10 


TAG 




3339-3341 




TGA 




3315-3317 




TAG 




3339-3341 




TAA 




3318-3320 


!» 3 ;' 


TAG 




3339-3341 




TGA 




3330-3332 




TAG 




3339-3341 




TAG 




3372-3374 




TAG 




3339-3341 




TAG 




3372-3374 


m 

fij 


TAA 




3342-3344 


(y 


TAG 




3372-3374 




TAG 




3345-3347 


,'"™" 


TAG 




3372-3374 




TAA 




3354-3356 


25 


TAG 




3372-3374 




TAA 




3360-3362 




TAG 




3372-3374 




TGA 




3393-3395 




TAG 




3372-3374 


30 


TGA 




3393-3395 




TAA 




3402-3404 




TGA 




3393-3395 




TAA 




3402-3404 




TAA 




3399-3401 


35 


TAA 




3402-3404 




TGA 




3399-3401 




TAA 




3402-3404 




TAA 




3399-3401 




TAA 




3402-3404 
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TAG 




3399-3401 




TAA 




3402-3404 




TAA 




3423-3425 




TAA 




3402-3404 


5 


TAA 




3423-3425 




TAG 




3408-3410 




TAA 




3423-3425 




TAG 




3420-3422 




TAA 




3423-3425 


10 


TAA 




3429-3431 




TAA 




3423-3425 




TAA 




3429-3431 




TAG 




3426-3428 


Si- 


TAA 




3429-3431 


u 


TGA 




3426-3428 




TAA 




3429-3431 




TGA 




3438-3440 




TAA 




3429-3431 




TGA 




3438-3440 




TGA 




3459-3461 




TGA 




3438-3440 




TGA 




3459-3461 




TAA 




3444-3446 




TGA 




3459-3461 


25 


TAA 




3447-3449 




TGA 




3459-3461 




TGA 




3453-3455 




TGA 




3459-3461 




TAA 


• 


3456-3458 


30 


TGA 




3459-3461 




TGA 




3456-3458 




TGA 




3459-3461 




TAA 




3456-3458 




TGA 




3459-3461 


35 


TAG 




3456-3458 




TGA 




3459-3461 




TAA 




3480-3482 




TGA 




3459-3461 




TAA 




3480-3482 
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TGA 


3462-3464 




TAA 


3480-3482 




TAA 


3513-3515 




TAA 


3480-3482 


5 


TAA 


3513-3515 




TGA 


3486-3488 




TAA 


3513-3515 




TAA 


3498-3500 




TAA 


3513-3515 


10 

Q 

€1 

. ®& 


TGA 


3498-3500 


TAA 


3513-3515 


TAA 


3498-3500 


m 


TAA 


3513-3515 


fll 

H. Ms: 1 


TAG 


3498-3500 


VSj 


TAA 


3513-3515 


V,! 


TGA 


3510-3512 


111 


TAA 


3513-3515 


1=1, 


TAG 


3537-3539 




TAA 


3513-3515 




TAG 


3537-3539 


rp 


TGA 


3519-3521 




TAG 


3537-3539 




TAG 


3534-3536 




TAG 


3537-3539 


25 


TGA 


3561-3563 




TAG 


3537-3539 




TGA 


3561-3563 




TAG 


3555-3557 




TGA 


3561-3563 


30 


TGA 


3555-3557 




TGA 


3561-3563 




TGA 


3570-3572 




TGA 


3561-3563 




TGA 


3570-3572 


35 


TGA 


3573-3575 




TGA 


3570-3572 




TGA 


3573-3575 




TGA 


3585-3587 




TGA 


3573-3575 
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TGA 3585-3587 

TGA 3582-3584 

TGA 3585-3587 

TGA 3591-3593 

5 TGA 3585-3587 

TGA 3591-3593 

TAG 3609-3611 

TGA 3591-3593 

TAG 3609-3611 

10 TAA 3597-3599 

C TAG 3609-3611 

Z TGA 3600-3602 

TAG 3609-3611 

:V' TGA 3603-3605 

i;g TAG 3609-3611 

ij TGA 3618-3620 

TAG 3609-3611 

? TGA 3618-3620 

™ TGA 3624-3626 

2$ TGA 3618-3620 

TGA 3624-3626 

vi TAA 3621-3623 

C TGA 3624-3626 

TAA 3630-3632 

25 TGA 3624-3626 

TAA 3630-3632 

TAG 3651-3653 

TAA 3630-3632 

TAG . 3651-3653 

30 TGA 3633-3635 

TAG 3651-3653 

TAG 3636-3638 

TAG 3651-3653 

TAG 3678-3680 

35 TAG 3651-3653 

TAG 3678-3680 

TAA 3654-3656 

TAG 3678-3680 

TAG 3657-3659 
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TAG 


3678-3680 




TAG 


3666-3668 




TAG 


3678-3680 




TGA 


3672-3674 


5 


TAG 


3678-3680 




TAG 


3690-3692 




TAG 


3678-3680 




TAG 


3690-3692 




TAG 


3681-3683 


10 


TAG 


3690-3692 




TAG 


3684-3686 




TAG 


3690-3692 




TAG 


3771-3773 




TAG 


3690-3692 




TAG 


3771-3773 




TAA 


3723-3725 


iUi i; 


TAG 


3771-3773 




TGA 


3723-3725 


',T 


TAG 


3771-3773 


it) 


TAA 


3723-3725 




TAG 


3771-3773 




TAG 


3723-3725 




TAG 


3771-3773 




TAG 


3729-3731 


25 


TAG 


3771-3773 




TAA 


3738-3740 




TAG 


3771-3773 




TAA 


3741-3743 




TAG 


3771-3773 


30 


TGA 


3747-3749 




TAG 


3771-3773 




TGA 


3756-3758 




TAG 


3771-3773 




TGA 


3759-3761 


35 


TAG 


3771-3773 




TAA 


3762-3764 




TAG 


3771-3773 




TGA 


3774-3776 




TAG 


3771-3773 
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TGA 




3774-3776 




TGA 




3780-3782 




TGA 




3774-3776 




TGA 




3780-3782 


5 


TGA 








TGA 




3780-3782 




TAA 




3816-3818 




TGA 




3780-3782 




TAA 




3816-3818 

JO 1 v JU 1 U 


10 


TGA 




3783-3785 


o 


TAA 




3816-3818 




TAG 

1 ilVJ 




3792-3794 




TAA 




3816-3818 




TGA 




3792-3794 




TAA 




3816-3818 




TAG 




3846-3848 




TAA 




3816-3818 

Jul W JU 1 u 




TAG 




3846-3848 




TAA 




3822-3824 




TAG 




3846-3848 




TAA 




3825-3827 




TAG 




3846-3848 




TAG 




3852-3854 




TAG 




3846-3848 


25 


TAG 




3852-3854 




TAA 




3879-3881 




TAG 




3852-3854 




TAA 




3879-3881 




TGA 


• 


3867-3869 


30 


TAA 




3879-3881 




TAG 




3870-3872 




TAA 




3879-3881 




TGA 




3870-3872 




TAA 




3879-3881 


35 


TAG 




3915-3917 




TAA 




3879-3881 




TAG 




3915-3917 




TAA 




3882-3884 




TAG 




3915-3917 
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TGA 




3888-3890 




TAG 




3915-3917 




TGA 




3891-3893 




TAG 




3915-3917 


5 


TAA 




3894-3896 




TAG 




3915-3917 




TAA 




3909-3911 




TAG 




3915-3917 




TAA 




3912-3914 


10 


TAG 




3915-3917 




TGA 




3924-3926 




TAG 




3915-3917 




TGA 




3924-3926 


f!,l 


TAA 




3921-3923 


i§ 


TGA 




3924-3926 




TAA 




3933-3935 


111 


TGA 




3924-3926 


S 


TAA 




3933-3935 




TAG 




3927-3929 




TAA 




3933-3935 


IP! It 


TGA 




3927-3929 


rlj 


TAA 




3933-3935 




TAG 




3930-3932 




TAA 




3933-3935 


25 


TAG 




3975-3977 




TAA 




3933-3935 




TAG 




3975-3977 




TAA 




3951-3953 




TAG 


• 


3975-3977 


30 


TGA 




3963-3965 




TAG 




3975-3977 




TGA 




3978-3980 




TAG 




3975-3977 




TGA 




3978-3980 


35 


TAG 




3999-4001 




TGA 




3978-3980 




TAG 




3999-4001 




TGA 




3981-3983 




TAG 




3999-4001 



88 



'»>•• 



Mutations in the BRCA1 Gene 
Attorney Docket No: 05371.0032.999 



TAA 3987-3989 

TAG 3999-4001 

TAG 3990-3992 

TAG 3999-4001 

5 TGA 3990-3992 

TAG 3999-4001 

TGA 4023-4025 

TAG 3999-4001 

TGA 4023-4025 

10 TAG 4017-4019 

TGA 4023-4025 

$ TGA 4017-4019 

5 TGA 4023-4025 

III TAG 4020-4022 

335 TGA 4023-4025 

UJ TGA 4104-4106 

01 TGA 4023-4025 

L TGA 4104-4106 

n TGA 4029-4031 

jgj) TGA 4104-4106 

ftj TGA 4032-4034 

CI TGA 4104-4106 

M 1 TAA 4044-4046 

TGA 4104-4106 

25 TAA 4050-4052 

TGA 4104-4106 

TGA 4059-4061 

TGA 4104-4106 

TAA . 4083-4085 

30 TGA 4104-4106 

TAG 4092-4094 

TGA 4104-4106 

TGA 4128-4130 

TGA 4104-4106 

35 TGA 4128-4130 

TAG 4107-4109 

TGA 4128-4130 

TAG 4125-4127 

TGA 4128-4130 



89 




?1J 



25 



30 




TGA 




4149-4151 


TGA 




4128-4130 


TGA 




4149-4151 


TAA 




4131-4133 

T X X * X *S 


TGA 




4149-4151 


TGA 




4134-4136 


TGA 




4149-4151 


TGA 




4146-4148 


TGA 




4149-4151 


TGA 




4152-4154 


TGA 




4149-4151 


TGA 




4152-4154 


TAA 




4182-4184 


TGA 




4152-4154 


TAA 




4182-4184 


TGA 




4155-4157 


TAA 




4182-4184 

T X \J I X V T 


TAG 




4158-4160 


TAA 




4182-4184 


TGA 




4173-4175 


TAA 




4182-4184 


TGA 




4176-4178 


TAA 




4182-4184 


TAA 




4179-4181 


TAA 




4182-4184 


TGA 




4218-4220 


TAA 




4182-4184 


TGA 




4218-4220 


TGA 


• 


4188-4190 


TGA 




4218-4220 


TGA 




4191-4193 


TGA 




4218-4220 


TAG 




4197-4199 


TGA 




4218-4220 


TGA 




4203-4205 


TGA 




4218-4220 


TAA 




4209-4211 


TGA 




4218-4220 


TGA 




4236-4238 
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TGA 4218-4220 

TGA 4236-4238 

TAG 4233-4235 

TGA 4236-4238 

5 TGA 4233-4235 

TGA 4236-4238 

TGA 4242-4244 

TGA 4236-4238 

TGA 4242-4244 

10 TAG 4239-4241 

TGA 4242-4244 

"'n TGA 4257-4259 

1 TGA 4242-4244 

i\) TGA 4257-4259 

15 TAG 4248-4250 

y TGA 4257-4259 

TGA 4287-4289 

TGA 4257-4259 

n TGA 4287-4289 

l£> TGA 4260-4262 

Hi TGA 4287-4289 

C! TAG 4263-4265 

TGA 4287-4289 

TGA 4263-4265 

25 TGA 4287-4289 

TAG 4284-4286 

TGA 4287-4289 

TAA 4326-4328 

TGA . 4287-4289 

30 TAA 4326-4328 

TAG 4308-4310 

TAA 4326-4328 

TGA 4311-4313 

TAA 4326-4328 

35 TGA 4356-4358 

TAA 4326-4328 

TGA 4356-4358 

TAA 4335-4337 

TGA 4356-4358 



91 




Mutations in the BRCA1 Gene 
Attorney Docket No: 0537 1 ,0032.999 





TGA 




4347-4349 




TGA 




4356-4358 




TAA 




4398-4400 




TGA 




4356-4358 


5 


TAA 




4398-4400 




TGA 




4362-4364 




TAA 




4398-4400 




TGA 




4374-4376 




TAA 




4398-4400 


10 


TAG 




4386-4388 




TAA 




4398-4400 




TGA 




4422-4424 




TAA 




4398-4400 


vi' 


TGA 




4422-4424 


f XT 

'kP 


TAG 




4401-4403 


i s » 


TGA 




4422-4424 




TAA 




4404-4406 


sT ■ 


TGA 




4422-4424 




TGA 




4404-4406 


|t> 


TGA 




4422-4424 




TAA 




4404-4406 




TGA 




4422-4424 




TAG 




4404-4406 




TGA 




4422-4424 


25 


TAG 




4419-4421 




TGA 




4422-4424 




TGA 




4437-4439 




TGA 




4422-4424 




TGA 




4437-4439 


30 


TAG 




4500-4502 




TGA 




4437-4439 




TAG 




4500-4502 




TGA 




4440-4442 




TAG 




4500-4502 


35 


TAA 




4449-4451 




TAG 




4500-4502 




TGA 




4455-4457 




TAG 




4500-4502 




TAG 




4461-4463 
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TAG 


4500-4502 




TGA 


4470-4472 




TAG 


4500-4502 




TAA 


4473.4475 


5 


TAG 


4500-4502 




TAA 


4494-4496 




TAG 


4500-4502 




TAG 


4497-4499 




TAG 


4500-4502 


10 


TGA 


4503-4505 


O 


TAG 


4500-4502 


■.S3 


TGA 


4503-4505 




TGA 


4542-4544 




TGA 


4503-4505 




TGA 


4542-4544 




TAA 


4506-4508 


yi 


TGA 


4542-4544 


I * 


TGA 


4506-4508 


TGA 


4542-4544 


id 


TAA 


4506-4508 




TGA 


4542-4544 


V,...! 


TAG 


4506-4508 


Ll; 

s V 


TGA 


4542-4544 




TAG 


4515-4517 


25 


TGA 


4542-4544 




TAA 


4521-4523 




TGA 


4542-4544 




TGA 


4527-4529 




TGA 


4542-4544 


30 


TGA 


4551-4553 




TGA 


4542-4544 




TGA 


4551-4553 




TAA 


4545-4547 




TGA 


4551-4553 


35 


TAG 


4566-4568 




TGA 


4551-4553 




TAG 


4566-4568 




TGA 


4563-4565 




TAG 


4566-4568 
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TAA 




4578-4580 




TAG 




4566-4568 




TAA 




4578-4580 




TAG 




4575-4577 


5 


TAA 




4578-4580 




TAA 




4584-4586 




TAA 




4578-4580 




TAA 




4584-4586 




TAA 




4581-4583 


10 


TAA 




4584-4586 




TAA 




4617-4619 


L 


TAA 




4584-4586 




TAA 




4617-4619 




TGA 




4587-4589 


15 


TAA 




4617-4619 




TGA 




4599-4601 


' ! "1 


TAA 




4617-4619 




TAG 




4602-4604 




TAA 




4617-4619 


M> 


TGA 




4635-4637 




TAA 




4617-4619 




TGA 




4635-4637 




TAG 




4620-4622 




TGA 




4635-4637 


25 


TGA 




4620-4622 




TGA 




4635-4637 




TGA 




4632-4634 




TGA 




4635-4637 




TAG 


* 


4638-4640 


30 


TGA 




4635-4637 




TAG 




4638-4640 




TAG 




4677-4679 




TAG 




4638-4640 




TAG 




4677-4679 


35 


TAG 




4641-4643 




TAG 




4677-4679 




TGA 




4641-4643 




TAG 




4677-4679 




TAA 




4644-4646 
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TAG 




4677-4679 




TGA 




4644-4646 




TAG 




4677-4679 




TAA 




4644-4646 


5 


TAG 




4677-4679 




TAG 




4644-4646 




TAG 




4677-4679 




TAG 




4653-4655 




TAG 




4677-4679 


10 


TAG 




4656-4658 




TAG 

1 /vVJ 




4677-4679 


'"I 


TGA 




4656-4658 




TAG 




4677-4679 




TAG 




4665-4667 


V'jr 


TAG 




4677-4679 




TAA 




4674-4676 


Jfl 


TAG 




4677-4679 


MS 


TAA 




4707-4709 




TAG 






io 


TAA 




4707-4709 




TAA 




4680-4682 




TAA 




4707-4709 




TAA 




4683-4685 




TAA 




4707-4709 


25 


TGA 




4683-4685 




TAA 




4707-4709 




TAA 




4683-4685 




TAA 




4707-4709 




TAG 


• 


4683-4685 


30 


TAA 




4707-4709 




TGA 




4695-4697 




TAA 




4707-4709 




TGA 




4698-4700 




TAA 




4707-4709 


35 


TGA 




4716-4718 




TAA 




4707-4709 




TGA 




4716-4718 




TGA 




4836-4838 




TGA 




4716-4718 
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TGA 




4836-4838 




TOA 




4722-4724 




TGA 




4836-4838 




TGA 




4725-4727 


5 


TGA 




4836-4838 




TGA 




4737-4739 




TGA 




4836-4838 




TGA 




4740-4742 




TGA 




4836-4838 


10 


TGA 




4755-4757 




TGA 




4836-4838 




TGA 




4764-4766 




TGA 




4836-4838 




TAA 




4773-4775 


ii 


TGA 




4836-4838 


fiiMii,,,;! 


TGA 




4773-4775 


'* 3*j' 


TGA 




4836-4838 


i?.! 


TAA 




4773.4775 




TGA 




4836-4838 


2k 


TAG 




4773-4775 




TGA 




4836-4838 




TAG 




4782-4784 




TGA 




4836-4838 




TGA 




4788-4790 


25 


TGA 




4836-4838 




TGA 




4794.4796 




TGA 




4836-4838 




TAA 




4806-4808 




TGA 


• 


4836-4838 


30 


TGA 




4806-4808 




TGA 




4836-4838 




TAA 




4806-4808 




TGA 




4836-4838 




TAG 




4806-4808 


35 


TGA 




4836-4838 




TGA 




4812-4814 




TGA 




4836-4838 




TAG 




4824-4826 




TGA 




4836-4838 
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TGA 




4839-4841 




TGA 




4836-4838 




TGA 




4839-4841 




TGA 




4845-4847 


5 


TGA 




4839-4841 




TGA 




4845-4847 




TGA 




4851-4853 




TGA 




4845-4847 




TGA 




4851-4853 


10 


TGA 




4860-4862 




TGA 




4851-4853 




TGA 




4860-4862 




TGA 




4980-4982 


ft; 


TGA 




4860-4862 


t| 


TGA 




4980-4982 




TGA 




4863-4865 


\$ , : ? 


TGA 




4980-4982 


g 


TAG 




4866-4868 




TGA 




4980-4982 


§j 


TGA 




4875-4877 




TGA 




4980-4982 


/ "r 


TAA 




4893-4895 




TGA 




4980-4982 




TAA 




4920-4922 


25 


TGA 




4980-4982 




TAA 




4935-4937 




TGA 




4980-4982 




TGA 




4944-4946 




TGA 


* 


4980-4982 


30 


TAA 




4995-4997 




TGA 




4980-4982 




TAA 




4995-4997 




TAA 




4992-4994 




TAA 




4995-4997 


35 


TGA 




4992-4994 




TAA 




4995-4997 




TAA 




4992-4994 




TAA 




4995-4997 




TAG 




4992-4994 
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TAA 




4995-4997 

\ y y -J ~ s y i 




TAA 




5151-5153 




TAA 




4005-4007 

" y y ~j ~ y y i 




TAA 




5151-5153 


< 

J 


TO A 




5004-5006 




TA A 








TO A 








TA A 




51 51-5153 




TAO 




501 0-501 7 


1 o 

,* l v 


T A A 




51 51-51 53 


,,,! ;.: 


TAO 




501 6-501 R 




TA A 




5151-5153 


A\ 






5010-5071 




TA A 




5151-5153 




TO A 




5027-5024 


a 


TA A 




51 51-51 53 


r 


TA A 




5095-5027 




TA A 




51 51-5153 


'\ 


TOA 




5031-5033 




TAA 




51 51-5153 




TOA 




5049-5051 




TAA 




5151-5153 




TAO 




5052-5054 




TAA 




5151-5153 




TAA 




5058-5060 




TAA 




5151-5153 




TAA 




5061-5063 




TAA 




5151-5153 




TAG 




5064-5066 


30 


TAA 




5151-5153 




TGA 




5097-5099 




TAA 




5151-5153 




TGA 




5100-5102 




TAA 




5151-5153 




TAA 




5115-5117 




TAA 




5151-5153 




TGA 




5115-5117 




TAA 




5151-5153 




TAA 




5115-5117 
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TAA 




5151-5153 




TAG 




5115-5117 




TAA 




5151-5153 




TAA 




5118-5120 


5 


TAA 




5151-5153 




TAG 




5127-5129 




TAA 




5151-5153 




TAA 




5130-5132 




TAA 




5151-5153 


10 


TGA 




5163-5165 


ip 


TAA 




5151-5153 




TGA 




5163-5165 


CO 


TGA 




5199-5201 


?! 1 


TGA 




5163-5165 




TGA 




5199-5201 




TGA 




5166-5168 




TGA 




5199-5201 




TAA 




5187-5189 




TGA 




5199-5201 




TGA 




5193-5195 




TGA 




5199-5201 




TGA 




5211-5213 




TGA 




5199-5201 




TGA 




5211-5213 


25 


TAG 




5208-5210 




TGA 




5211-5213 




TGA 




5208-5210 




TGA 




5211-5213 




TAG 


• 


5262-5264 


30 


TGA 




5211-5213 




TAG 




5262-5264 




TAA 




5223-5225 




TAG 




5262-5264 




TAA 




5226-5228 


35 


TAG 




5262-5264 




TGA 




5226-5228 




TAG 




5262-5264 




TAA 




5226-5228 




TAG 




5262-5264 
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TAG 




5226-5228 




TAG 




5262-5264 




TAA 




5250-5252 




TAG 




5262-5264 


5 


TAG 




5253-5255 




TAG 




5262-5264 




TGA 




5253-5255 




TAG 




5262-5264 




TAA 




5289-5291 


10 

i yj 


TAG 




5262-5264 




TAA 




5289-5291 




TAA 




5265-5267 




TAA 




5289-5291 




TGA 




5265-5267 




TAA 




5289-5291 




TAA 




5265-5267 


Ui 


TAA 




5289-5291 




TAG 




5265-5267 




TAA 




5289-5291 


£20 


TAG 




5271-5273 




TAA 




5289-5291 




TGA 




5271-5273 




TAA 




5289-5291 




TGA 




5310-5312 


25 


TAA 




5289-5291 




TGA 




5310-5312 




TGA 




5292-5294 




TGA 




5310-5312 




TAG 


* 


5295-5297 


30 


TGA 




5310-5312 




TAA 




5298-5300 




TGA 




5310-5312 




TAA 




5307-5309 




TGA 




5310-5312 


35 


TGA 




5316-5318 




TGA 




5310-5312 




TGA 




5316-5318 




TGA 




5322-5324 




TGA 




5316-5318 
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TGA 




5322-5324 




TGA 




5604-5606 




TGA 




5322-5324 




TGA 




5604-5606 


5 


TAG 




5328-5330 




TGA 




5604-5606 




TGA 




5334-5336 




TGA 




5604-5606 




TAA 




5343-5345 


10 


TGA 




5604-5606 


<;;■;;: 


TAG 




5349-5351 


L. 


TGA 




5604-5606 


!? 


TAA 




5352-5354 


iil 


TGA 




5604-5606 


ii 


TAA 




5367-5369 




TGA 




5604-5606 


Hi 


TAG 




5376-5378 


.a 


TGA 




5604-5606 




TGA 




5379-5381 




TGA 




5604-5606 




TGA 




5388-5390 




TGA 




5604-5606 




TAG 




5391-5393 




TGA 




5604-5606 


25 


TAA 




5394-5396 




TGA 




5604-5606 




TAG 




5403-5405 




TGA 




5604-5606 




TGA 




5412-5414 


30 


TGA 




5604-5606 




TAG 




5418-5420 




TGA 




5604-5606 




TGA 




5418-5420 




TGA 




5604-5606 


35 


TAG 




5421-5423 




TGA 




5604-5606 




TGA 




5421-5423 




TGA 




5604-5606 




TAA 




5424-5426 
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TGA 




5604-5606 




TGA 




5424-5426 




TGA 




5604-5606 




TAA 




5424-5426 


5 


TGA 




5604-5606 




TAG 




5424-5426 




TGA 




5604-5606 




TAA 




5439-5441 




TGA 




5604-5606 


10 


TGA 




5451-5453 


£:v 


TGA 




5604-5606 


y| 


TGA 




5460-5462 


yo 


TGA 




5604-5606 


Wit? 


TAG 




5463-5465 


§ 


TGA 




5604-5606 


ill 


TGA 




5463-5465 




TGA 




5604-5606 




TAG 




5478-5480 




TGA 




5604-5606 


io 

SIS it 


TGA 




5478-5480 


TGA 




5604-5606 




TAA 




5496-5498 


:;■ ■ ' ■ 


TGA 




5604-5606 




TGA 




5499-5501 


25 


TGA 




5604-5606 




TGA 




5556-5558 




TGA 




5604-5606 




TAG 




5562-5564 




TGA 


• 


5604-5606 


30 


TGA 




5562-5564 




TGA 




5604-5606 




TGA 




5568-5570 




TGA 




5604-5606 




TGA 




5571-5573 


35 


TGA 




5604-5606 




TAA 




5574-5576 




TGA 




5604-5606 




TAG 




5601-5603 




TGA 




5604-5606 
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TGA 


5601-5603 




TGA 


5604-5606 




TGA 


5625-5627 




TGA 


5628-5630 


5 


TGA 


5637-5639 




TAG 


5640-5642 




TAG 


5652-5654 




TGA 


5658-5660 




TGA 


5664-5666 


10 


TGA 


5670-5672 




TAG 


5676-5678 




TAG 


5700-5702 




TAG 


5706-5708 



? y Two base insertions of the present invention form stop codons as indicated in the 

l>5 following TABLE 7. The formed in-frame stop codon and the location are provided. Any 
™ ' expressed protein from BRCA1 genes with these types of mutations should be truncated 
; ! ; accordingly. It should be recognized that the present invention includes insertions of 3n+2 bases, 
Hi where n is an integer greater than zero and less than 1861. These larger insertions mutations 
-~ have stop codons at nucleotide numbers corresponding to the listed stop codon at the nucleotide 
20 number listed. The corresponding nucleotide numbers of the stop codons will be 3n nucleotides 
larger than those listed. 

TABLE7 
Two Base Insertions 



Codon Formed Nucleotide Number 

25 TAG 123-125 

TAA 126-128 

TAG 126-128 

TGA 126-128 

TAA 129-131 

30 TAG 129-131 

TGA 129-131 

TAG 132-134 
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TAG 




141-143 




TAG 




144-146 




TAG 




147-149 




TAG 




150-152 


5 


TAA 




156-158 




TAG 




159-161 




TAA 




162-164 




TAA 




165-167 




TAG 




168-170 


10 


TAA 




171-173 




TAA 




177-179 




TGA 




177-179 




TAA 




180-182 




TAA 




183-185 


m 


TAG 




183-185 




TGA 




183-185 


in 


TAG 




186-188 


a 


TAA 




189-191 




TAG 




189-191 


Mi 


TGA 




189-191 




TAA 




195-197 


r, 


TAA 




198-200 


?'" 


TAG 




198-200 




TGA 




198-200 


25 


TAG 




204-206 




TAA 




207-209 




TAG 




207-209 




TGA 




207-209 




TAA 


• 


210-212 


30 


TGA 




210-212 




TAA 




213-215 




TAG 




216-218 




TAG 




222-224 




TAA 




225-227 


35 


TAG 




225-227 




TGA 




225-227 




TAA 




228-230 




TAA 




231-233 




TAA 




234-236 
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TAG 




234-236 


TGA 




234-236 


TAG 




237-239 


TAA 




243-245 


TAA 




246-248 


TAG 




246-248 


TGA 




246-248 


TAA 




249-251 


TAG 




249-251 


TGA 




249-251 


TAA 




252-254 


TAA 




255-257 


TAG 




255-257 


TGA 




255-257 


TAA 




258-260 


TAG 




258-260 


TGA 




258-260 


TAA 




261-263 


TAA 




267-269 


TGA 




267-269 


TAA 




276-278 


TAA 




282-284 


TGA 




282-284 


TAA 




285-287 


TGA 




285-287 


TAG 




288-290 


TAA 




294-296 


TAG 




294-296 


TGA 


• 


294-296 


TAA 




300-302 


TAG 




300-302 


TGA 




300-302 


TAA 




306-308 


TAG 




306-308 


TGA 




306-308 


TAA 




309-311 


TAG 




309-311 


TGA 




309-311 


TAA 




312-314 
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TAA 




315-317 


TGA 




315-317 


TAG 




318-320 


TAA 




321-323 


TAA 




324-326 


TAA 




327-329 


TAA 




330-332 


TAA 




333-335 


TGA 




333-335 


TAG 




342-344 


TAA 




345-347 


TAA 




348-350 


TAA 




351-353 


TGA 




351-353 


TAA 




354-356 


TAG 




354-356 


TGA 




354-356 


TAA 




357-359 


TAG 




366-368 


TAG 




369-371 


TAG 




372-374 


TAA 




378-380 


TAG 




378-380 


TGA 




378-380 


TAA 




381-383 


TGA 




381-383 


TAA 




384-386 


TAA 




387-389 


TAA 


• 


390-392 


TAG 




390-392 


TGA 




390-392 


TAG 




393-395 


TAA 




396-398 


TAG 




396-398 


TGA 




396-398 


TAG 




405-407 


TAA 




408-410 


TAG 




411-413 


TAA 




414-416 
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TAG 




414-416 




TGA 




414-416 




TAG 




417-419 




TAA 




420-422 


5 


TAG 




420-422 




TGA 




420-422 




TAG 




423-425 




TAA 




426-428 




TAA 




429-431 


10 


TAA 




432-434 




TAG 




432-434 




TGA 




432-434 




TAA 




435-437 




TAA 




438-440 


ii 


TAG 




438-440 




TGA 




438-440 


3 1':; 


TAG 




441-443 




TAA 




444-446 




TAA 




447-449 


io 


TAG 




450-452 




TAA 




453-455 


: i.v 


TAA 




456-458 




TAA 




459-461 




TAG 




459-461 


25 


TGA 




459-461 




TAG 




465-467 




TAA 




474-476 




TAG 




477-479 




TAG 




480-482 


30 


TAG 




483-485 




TAA 




486-488 




TAG 




486-488 




TGA 




486-488 




TAA 




489-491 


35 


TAA 




492-494 




TAA 




498-500 




TAA 




501-503 




TAG 




504-506 




TAA 




507-509 
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TAG 




507-509 


TGA 




507-509 


TAA 




510-512 


TAA 




513-515 


TAG 




519-521 


TAA 




522-524 


TAA 




525-527 


TAA 




537-539 


TGA 




537-539 


TAG 




540-542 


TAG 




546-548 


TAA 




549-551 


TAA 




555-557 


TAG 




555-557 


TGA 




555-557 


TAA 




558-560 


TAG 




558-560 


TGA 




558-560 


TAG 




564-566 


TAA 




567-569 


TAA 




570-572 


TAA 




576-578 


TAG 




579-581 


TAA 




588-590 


TAG 




588-590 


TGA 




588-590 


TAA 




591-593 


TAG 




597-599 


TAA 


• 


600-602 


TAG 




603-605 


TAA 




606-608 


TGA 




606-608 


TAA 




609-611 


TAA 




615-617 


TGA 




615-617 


TAA 




618-620 


TGA 




618-620 


TAA 




621-623 


TAA 




630-632 
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TGA 




630-632 


TAA 




642-644 


TAA 




645-647 


TGA 




645-647 


TAA 




648-650 


TAG 




648-650 


TGA 




648-650 


TAG 




651-653 


TAA 




654-656 


TAG 




654-656 


TGA 




654-656 


TAA 




657-659 


TAG 




660-662 


TAA 




663-665 


TAG 




663-665 


TGA 




663-665 


TAG 




666-668 


TAA 




669-671 


TAG 




669-671 


TGA 




669-671 


TAG 




672-674 


TAA 




675-677 


TAG 




675-677 


TGA 




675-677 


TAA 




678-680 


TAG 




678-680 


TGA 




678-680 


TAG 




681-683 


TAG 


• 


684-686 


TAA 




687-689 


TAG 




690-692 


TAA 




693-695 


TAA 




696-698 


TAG 




699-701 


TAA 




702-704 


TAA 




705-707 


TAG 




705-707 


TGA 




705-707 


TAA 




708-710 
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TAG 




708-710 




TGA 




708-710 




TAA 




711-713 




TAG 




714-716 


5 


TAG 




717-719 




TAG 




720-722 




TAG 




726-728 




TAA 




729-73 1 




TAG 




729-73 1 


10 


TGA 




729-73 1 


■iassfli 1 


TAA 




732-734 


iip""s 


TAG 




732-734 




TGA 




732-734 




TAA 




738-740 




TAA 




741-743 




TAG 




750-752 


hi 


TAA 




753-755 




TAA 




756-758 




TAG 




759-761 


Sb 


TAG 




762-764 


i y 


TAA 




765-767 




TAA 




768-770 




TAA 




771-773 




TAG 




771-773 


25 


TGA 




771-773 




TAG 




774-776 




TAA 




777-779 




TAG 




777-779 




TGA 


• 


777-779 


30 


TAG 




780-782 




TAA 




783-785 




TAA 




786-788 




TAG 




789-791 




TAG 




792-794 


35 


TAA 




795-797 




TAG 




795-797 




TGA 




795-797 




TAG 




798-800 




TAA 




801-803 
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TAG 




801-803 


TGA 




801-803 


TAA 




804-806 


TAG 




804-806 


TGA 




804-806 


TAG 




807-809 


TAA 




810-812 


TGA 




810-812 


TAG 




813-815 


TAG 




816-818 


TAA 




819-821 


TAA 




822-824 


TAA 




825-827 


TAG 




828-830 


TAA 




843-845 


TAA 




846-848 


TAA 




849-851 


TAG 




852-854 


TAA 




855-857 


TAG 




855-857 


TGA 




855-857 


TAA 




858-860 


TGA 




858-860 


TAA 




861-863 


TAA 




864-866 


TAG 




867-869 


TAA 




870-872 


TGA 




870-872 


TAG 


* 


876-878 


TAG 




879-881 


TAG 




882-884 


TAA 




885-887 


TGA 




885-887 


TAG 




894-896 


TAA 




897-899 


TAA 




900-902 


TAG 




900-902 


TGA 




900-902 


TAG 




906-908 
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TAA 




909-911 




TAA 




912-914 




TAG 




912-914 




TGA 




912-914 


5 


TAG 




915-917 




TAA 




918-920 




TAG 




918-920 




TGA 




918-920 




TAA 




921-923 


10 


TAA 




924-926 




TAG 




924-926 




TGA 




924-926 




TAG 




930-932 




TAG 




933-935 


11:5 


TAA 




939-941 




TAG 




939-941 


*? 


TGA 




939-941 




TAG 




942-944 


|, - 


TAA 




945-947 


20 


TAA 




948-950 




TAA 




951-953 




TAG 




957-959 


if" 1 ' 


TAA 




960-962 




TAA 




963-965 


25 


TAG 




963-965 




TGA 




963-965 




TAA 




966-968 




TAG 




966-968 




TGA 




966-968 


30 


TAG 




975-977 




TAA 




978-980 




TGA 




978-980 




TAA 




981-983 




TAA 




984-986 


35 


TAA 




987-989 




TAG 




987-989 




TGA 




987-989 




TAA 




990-992 




TAG 




990-992 
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TGA 990-992 

TAA 996-998 

TAA 999-1001 

TAG 1002-1004 

5 TAA 1005-1007 

TAA 1008-1010 

TAA 1011-1013 

TGA 1011-1013 

TAG 1014-1016 

10 TAG 1017-1019 

: t TAA 1020-1022 

: : TAG 1023-1025 

;.V. TAG 1026-1028 

ft TAA 1029-1031 

i| TAG 1029-1031 

TGA 1029-1031 

^ TAA 1032-1034 

; e TAG 1032-1034 

" TGA 1032-1034 

2() TAA 1035-1037 

■y TAA 1038-1040 

i.;: TAA 1041-1043 

H TAA 1044-1046 

TAG 1053-1055 

25 TAA 1056-1058 

TAG 1056-1058 

TGA 1056-1058 

TAG 1059-1061 

TAA . 1062-1064 

30 TAA 1065-1067 

TGA 1065-1067 

TAA 1074-1076 

TAA 1077-1079 

TAA 1080-1082 

35 TAG 1080-1082 

TGA 1080-1082 

TAG 1083-1085 

TAG 1086-1088 

TAA 1089-1091 
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TAA 




1092-1094 




TAG 




1095-1097 




TAA 




1098-1 100 




TAA 




1101-1 103 


- 


TAG 




1 101-1 103 

1 11/1*1 1 l/J 




Tf T A 




1 101-1 103 




TAA 




1 1 04- 1 1 06 




TAG 




1 1 07-1 1 0Q 

1 lu/'l 1U7 




TAA 




1 1 10-1 1 1? 

ill V_/ 1 1 1Z. 


1 n 


TAA 




1116-1118 

iii \j i no 




TGA 




1 1 1 6- 1 1 1 8 

111 \J 1 1 1 o 


, .■<■ . 

iv : 


TA A 




1 127-1 124 




TAA 




1 125-1 127 
1 1 ii^/ 




TAf T 
1 /A.VJ 




1 128-1 130 

i l iio i l ^ vy 




TAA 




1 131-1 133 

1 X J 11 1 JJ 




TAA 




1 134-1 136 


Mi 


TAG 




1 137-1 139 




TAG 




1 140-1 142 

1 1 TV/ 1 1 i 




TAA 




1 146-1 148 

1 1 IV/ JL A I U 


^0 


TGA 




1 146-1 148 

i i tv/ i nu 




TAG 




1 149-1 151 


;i : 


TAG 




1 152-1 154 

1 x *s ^* x x 


i,Vv 


TAA 




1 161-1 163 

X X\J X XX \J —J 




TAG 




1 161-1 163 

X X \J X XX \s 


25 


TGA 




1 161-1 163 

x x \j x xx \y *J 




TAG 




1164-1166 

x x \-/ r x x w 




TAA 




1167-1169 




TGA 

1 VJ/A 




1 167-1 169 

1 X\J f X 1 v/ 




TAA 


* 


1170-1172 


30 


TAG 




1173-1175 




TAA 




1176-1178 




TAG 




1176-1178 




TGA 




1176-1178 




TAA 




1179-1181 


35 


TGA 




1179-1181 




TAA 




1182-1184 




TAA 




1188-1190 




TGA 




1188-1190 




TAA 




1197-1199 
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TAG 




1 197-1 199 

i i y f l i j j 




TGA 




1 197-1 199 


• 


TAA 




1200-1202 




TAG 

1 rVVJ 




1900-120? 


< 


TGA 




1900-120? 




TAG 




1903-1905 




TAA 




1906.1908 




TGA 




1906-1908 




TA A 




1 919-1914 

1 Z 1 Z" 1 Z 1 *+ 


1 o 

1 u 


TAG 




191 5-1917 




TA A 




1 9 1 8-1 990 

1 Z I O" i zzv 


■A 


TAG 




1991-1993 

1 ZZ 1-1 ZZ -J 


"■\ 
-.^ 


TAG 




1994-1996 

1 ZZ'T"* X zzu 




TAG 




1997-1 990 

1 ZZ / " 1 ZZ -7 


is 


TA A 




1933-1935 

1 Z J_7 - 1 Z J J 




TAG 




1933-1935 




TGA 




1933-1935 




TA A 




1936-1938 


j. ' - 


TGA 




1236-1238 

1 Z J W 1 Z JO 




TAA 




1219-1241 

IaJ/" 1 Z*T 1 




TAA 




1245-1247 

1 Z*TJ 1 Z*T / 


ru 


TAA 




1248-1250 


h-i- 


TAA 

l AA 




1251-1253 




TAA 




1254-1256 




TAA 




1260-1262 




TGA 




1260-1262 




TAG 




1263-1265 




TA A 




1266-1968 

1 ZVJU"* 1 zuo 




TAG 


• 


1269-1271 


30 


TAA 




1272-1274 




TAG 




1272-1274 




TGA 




1272-1274 




TAA 




1275-1277 




TAG 




1275-1277 


35 


TGA 




1275-1277 




TAA 




1278-1280 




TAG 




1278-1280 




TGA 




1278-1280 




TAA 




1281-1283 
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TAA 




1284-1286 




TAG 




1287-1289 




TAG 




1290-1292 




TAA 




1296-1298 


5 


TAG 




1296-1298 




TGA 




1296-1298 




TAG 




1299-1301 




TAA 




1302-1304 




TAG 




1302-1304 


10 


TGA 




1302-1304 




TAG 




1305-1307 




TAG 




1308-1310 




TAA 




1311-1313 


B 


TAG 




1311-1313 


II 


TGA 




1311-1313 


F a si 


TAG 




1317-1319 




TAG 




1320-1322 




TAG 




1323-1325 




TAA 




1326-1328 


§ 


TAG 




1326-1328 




TGA 




1326-1328 




TAG 




1329-1331 




TAA 




1332-1334 




TAG 




1332-1334 


25 


TGA 




1332-1334 




TAA 




1335-1337 




TAG 




1338-1340 




TAA 




1341-1343 




TAG 


« 


1344-1346 


30 


TAG 




1347-1349 




TAG 




1350-1352 




TAG 




1353-1355 




TAA 




1356-1358 




TAG 




1356-1358 


35 


TGA 




1356-1358 




TAG 




1359-1361 




TAG 




1362-1364 




TAA 




1368-1370 




TAG 




1371-1373 
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TAG 




1374-1376 




TAG 




1377-1379 




TAG 




1380-1382 




TAA 




1383-1385 




TAG 




1383-1385 




TGA 




1383-1385 




TAA 




1386-1388 




TAG 




1386-1388 




TGA 




1386-1388 


1 /\ 
10 


TAG 




1389-1391 


■ V 


TAA 




1392-1394 


yj 


TAG 




1392-1394 




TGA 




1392-1394 




TAA 




1395-1397 


i;'£; 


TAG 




1395-1397 




TGA 




1395-1397 




TAG 




1398-1400 




TAA 




1401-1403 




TGA 




1401-1403 




TAA 




1404-1406 




TAG 




1407-1409 




TAA 




1410-1412 




TAG 




1410-1412 




TGA 




1410-1412 


ZD 


TAG 




1416-1418 




TAA 




1419-1421 




TAG 




1422-1424 




TAG 




1431-1433 




TAG 


• 


1434-1436 


30 


TAA 




1437-1439 




TAG 




1437-1439 




TGA 




1437-1439 




TAA 




1440-1442 




TAA 




1443-1445 


35 


TAG 




1443-1445 




TGA 




1443-1445 




TAA 




1446-1448 




TAA 




1449-1451 




TAG 




1452-1454 
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TAA 1455-1457 
TAG 1458-1460 
TAA 1464-1466 
TAG 1464-1466 
TGA H64-1466 
TAA 1467-1469 
TAA 1470-1472 
TAG 1470-1472 
TGA 1470-1472 

TAG 1473-1475 

TAG 1476-1478 

TAA 1479-1481 

TGA 1479-1481 

TAA 1482-1484 

TAA 1485-1487 

TAG 1488-1490 

TAG 1491-1493 

TAA 1494-1496 

TAA 1497-1499 

TAA 1500-1502 

TAG 1500-1502 

TGA 1500-1502 

TAG 1503-1505 

TAA 1506-1508 

TGA 1506-1508 

TAA 1509-1511 

TAA 1512-1514 

TAG 1512-1514 

TGA . 1512-1514 

TAA 1518-1520 

TGA 1518-1520 

TAA 1521-1523 

TGA 1521-1523 

TAG 1524-1526 

TAA 1527-1529 

TAA 1536-1538 

TAA 1539-1541 

TAG 1539-1541 

TGA 1539-1541 
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TAA 1542-1544 

TAG 1548-1550 

TAA 1551-1553 

TAG 1554-1556 

5 TAA 1557-1559 

TAA 1563-1565 

TAA 1566-1568 

TAG 1569-1571 

TAG 1572-1574 

1° TAA 1575-1577 



2o 



TAG 1575-1577 
TGA 1575-1577 



□ 

m TAG 1578-1580 

TAA 1581-1583 

TAG 1584-1586 

J# TAA 1593-1595 

TGA 1593-1595 

TAA 1596-1598 

TAG 1602-1604 

TAA 1614-1616 

flJ TAA 1617-1619 

□ TAA 1620-1622 

TAA 1623-1625 

TAG 1623-1625 

25 TGA 1623-1625 

TAA 1626-1628 

TAA 1632-1634 

TAA 1635-1637 

TAA . 1638-1640 



30 TGA 1638-1640 

TAA 1644-1646 

TAA 1647-1649 

TAG 1647-1649 

TGA 1647-1649 

35 TAG 1650-1652 

TAG 1662-1664 

TAG 1665-1667 

TAA 1668-1670 

TAG 1668-1670 
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TGA 




1668-1670 


TAA 




1671-1673 


TAA 




1674-1676 


TAA 




\611-\(fl9 


TGA 




1677-1679 


TAG 




1680-1682 


TAG 




1683-1685 


TAA 




1686-1688 


TAG 




1686-1688 


TGA 




1686-1688 


TAG 




1689-1691 


TAG 




1692-1694 


TAA 




1698-1700 

Xv^VJ 1 I \J\J 


TAA 




1701-1703 


TGA 




1701-1703 


TAG 




1707-1709 


TAA 




1710-1712 


TAA 




1713-1715 


TGA 




1713-1715 


TAA 




1716-1718 

* / X V/ X / X u 


TAG 




1722-1724 


TAA 




1725-1727 


TAA 




1728-1730 


TAA 




1734-1736 


TAG 




1737-1739 


TAA 




1743-1745 


TGA 




1743-1745 


TAG 




1746-1748 


TAG 


• 


1752-1754 


TAA 




1755-1757 


TGA 




1755-1757 


TAA 




1758-1760 


TGA 




1758-1760 


TAA 




1761-1763 


TAA 




1764-1766 


TAA 




1767-1769 


TAA 




1770-1772 


TAG 




1773-1775 


TAG 




1779-1781 
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TAA 1782-1784 

TGA 1782-1784 

TAA 1785-1787 

TAA 1788-1790 

5 TAA 1791-1793 

TAG 1794-1796 

TAG 1797-1799 

TAA 1800-1802 

TAG 1800-1802 

10 TGA 1800-1802 

Q TAA 1803-1805 

* TAA 1809-1811 
S TGA 1809-1811 

* TAG 1812-1814 

TAA 1815-1817 

Wi TGA 1815-1817 

HI TAA 1818-1820 

TAA 1824-1826 



Li TAA 1830-1832 

20 

rii 



TAG 1833-1835 
TAA 1836-1838 



ru- 
in TAG 1836-1838 

|i TGA 1836-1838 

TAG 1842-1844 

25 TAA 1845-1847 

TAG 1848-1850 

TAA 1851-1853 

TAG 1851-1853 

TGA . 1851-1853 

30 TAG 1854-1856 

TAA 1857-1859 

TAG 1857-1859 

TGA 1857-1859 

TAA 1860-1862 

35 TAA 1863-1865 

TAA 1866-1868 

TGA 1866-1868 

TAG 1869-1871 

TAG 1872-1874 
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TAA 1878-1880 
TAA 1881-1883 
TAA 1884-1886 
TAA 1887-1889 
5 TAA 1890-1892 

TAA 1893-1895 
TAA 1896-1898 
TAA 1899-1901 
TAG 1902-1904 
10 TAG 1908-1910 

Q TAA 1911-1913 

iff TAG 1911-1913 

% TGA 1911-1913 

fy TAA 1914-1916 

% TAA 1917-1919 

ill TAA 1923-1925 

111 TAA 1926-1928 

TAG 1926-1928 

J£ TGA 1926-1928 

TAA 1929-1931 

TAG 1932-1934 

TAA 1938-1940 

f."i TAA 1941-1943 

TAA 1944-1946 

25 TGA 1944-1946 

TAA 1947-1949 

TGA 1953-1955 

TAA 1953-1955 

TGA . 1953-1955 

30 TAA 1956-1958 

TGA 1956-1958 

TAA 1959-1961 

TGA 1959-1961 

TAA 1962-1964 

35 TAG 1962-1964 

TGA 1962-1964 

TAA 1965-1967 

TAG 1965-1967 

TGA 1965-1967 



i: ».« 
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TAA 




1968-1970 


* 


TAA 




1971-1973 




TAA 




1977-1979 




TAG 




1983-1985 


5 


TAG 




1989-1991 




TAG 




1 995-1 997 




TAG 




1 998-9000 




TAA 




2001-2003 




TAA 




2004-2006 


i,q» 


TAA 




2007-2009 




TAA 




2013-2015 




TAA 




2022-2024 




TAA 




2025-2027 




TAG 




2025-2027 




TGA 




2025-2027 




TAA 




2028-2030 




TAG 




2031-2033 




TAA 




2034-2036 




TAG 




2034-2036 


u 


TGA 




2034-2036 


ill 


TAA 




2040-2042 




TAG 




2043-2045 




TAA 




2046-2048 




TAA 




2049-205 1 


25 


TAG 




2049-2051 




TGA 




2049-2051 




TAA 




2052-2054 




TAG 




2052-2054 




TGA 


• 


2052-2054 


30 


TAA 




2055-2057 




TAA 




2058-2060 




TAG 




2061-2063 




TAG 




2064-2066 




TAA 




2067-2069 


35 


TGA 




2067-2069 




TAA 




2070-2072 




TAA 




2073-2075 




TGA 




2073-2075 




TAA 




2076-2078 
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TAA 




2079-2081 


TAA 




2082-2084 


TAG 






TGA 




70R7-7084 


TAA 






TAA 




7001-7001 


TAG 




7007-7000 
z*\j y f ~<L\jyy 


TAA 




7 1 00-7 1 07 


TAA 




7 1 06-7 1 OS 


TAA 




71 00-71 1 1 
z, i \jy~z* ill 


TAA 




71 1 7-71 14 

^ l 1 Z* Z* 1 it 


TAA 




71 74-71 76 


TAG 




7 1 77-71 70 

Z. 1 Z* f "Z, X. Z\,J 


TAG 




71 10-71 17 


TAA 




71 11-71 IS 


TAG 




21 16-71 IS 

Z. 1 JvJ— Z. 1 JO 


TAG 




71 47-7144 


TAA 




2 145-21 47 


TAG 




2148-21 50 


TAG 




2151-21 51 


TAA 




2154-21 56 


TAA 




2157-2150 


TGA 




2157-21 50 


TAA 




2160-2162 


TGA 




2160-2162 


TAA 




2163-2165 


TAA 




2166-2168 


TAA 




2172-2174 


TAG 


• 


2175-2177 


TAA 




2181-2183 


TGA 




2181-2183 


TAA 




2184-2186 


TAA 




2187-2189 


TAA 




2190-2192 


TAG 




2196-2198 


TAA 




2199-2201 


TAG 




2202-2204 


TAA 




2205-2207 


TAA 




2208-2210 
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TAG 




2208-2210 


TGA 




2208-2210 


TAG 




2214-2216 


TAA 




2220-2222 


TGA 




2220-2222 


TAA 




2223-2225 


TAG 




2223-2225 


TGA 




2223-2225 


TAA 




2226-2228 


TAA 




2229-223 1 


TAG 




2232-2234 


TAG 




2238-2240 


TAA 




2241-2243 


TAG 




2241-2243 


TGA 




2241-2243 


TAA 




2244-2246 


TAG 




2244-2246 


TGA 




2244-2246 


TAA 




2247-2249 


TAA 




2250-2252 


TAA 




2253-2255 


TAG 




2253-2255 


TGA 




2253-2255 


TAA 




2256-2258 


TAG 




2256-2258 


TGA 




2256-2258 


TAA 




2259-2261 


TAA 




2262-2264 


TAA 




2265-2267 


TAG 




2268-2270 


TAA 




2274-2276 


TAG 




2277-2279 


TAA 




2280-2282 


TAG 




2280-2282 


TGA 




2280-2282 


TAG 




2283-2285 


TAA 




2286-2288 


TAA 




2292-2294 


TAA 




2301-2303 
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TAG 




2304-2106 


TAG 




2307-2109 


TAA 




2310-2312 


TAG 




231 3-231 S 


TAG 




2316-2318 


TAA 




9119-9191 


TGA 




231 9-919 1 


TAG 




919S-9197 


TAA 




7328-9330 


TAG 




9331-9313 


TAA 






TAG 




9117-9110 


TAA 




9140-9149 


TAG 




9140-9149 


TGA 




9140-9149 


TAA 




2141-914S 


TAA 




9146-9148 


TAG 




9149-91 SI 


TAG 




2352-21S4 


TAG 




9155-91S7 


TAA 




2361-2161 


TAG 




2164-2366 


TAA 




2370-2372 


TAA 




2373-237S 


TAG 




2313-2315 


TGA 




2373-2375 


TAA 




2376-2378 


TAG 




2379-2381 


TAG 


• 


2382-2384 


TAA 




2385-2387 


TAG 




2388-2390 


TAA 




2391-2393 


TAG 




2391-2393 


TGA 




2391-2393 


TAA 




2397-2399 


TAG 




2400-2402 


TAA 




2403-2405 


TAA 




2406-2408 


TAG 




2406-2408 
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TGA 




2406-2408 




TAG 




940Q-241 1 




TAG 




9419-241 4 

Zr'-T 1 Z Z*T 1 *+ 




TAA 




241 S-941 7 


5 


TGA 




941 ^-941 7 

ZH- 1 J-Zt 1 / 




TAA 




941 8-9490 




TAA 




ZH-Z 1 -ZtZj 




TAA 




9494 949£ 

Z i tZH , -Z < +ZO 


10 


TAA 




9497 9490 
zh-z / -z^fzy 


TAG 




9,197 9d.9Q 

z'+z / -z*fzy 




TGA 




9497 9J.9Q 

z<+z /-ZH-zy 




TAG 




ZHO J-Z^tO.? 




TAG 




9zt^Q OA/11 




TAA 




9zL49 7AAA 
Z^-^Z-Z^Kt't 


is. 


TAG 




944S-9447 




TAA 




9448 9zL^H 




TAG 




944fi 94^0 


E 


TGA 








TAG 




94S1 -94^ 

Z 4 *^ 1 -Z^t^ J 


2;0' : 


TAA 




94S4-94^A 


I U 


TAG 




9460-9469 




TAA 




946^-946^ 




TAA 




9466-9d./^fi 


25 


TAA 




9460-9471 


TAG 




2460-947 1 




TGA 




2460-9471 




TAA 




9472-9474 




TAG 




9479-9474 


30 


TGA 


• 


2472-2474 


TAG 




2478-2480 




TAG 




2481-2483 




TAA 




2484-2486 




TAA 




2487-2489 


35 


TAG 




2493-2495 


TAA 




2496-2498 




TGA 




2496-2498 




TAG 




2499-2501 




TAA 




2502-2504 




TAA 




2505-2507 
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TAG 






* 


TA A 




9^ 1 zt 9<% 1 A 




TA A 




9^17 ">< 1 Q 
ZJ 1 /-Zj 1 V 




TA A 




9^90 9<00 


5 


TAG 




9^9H o^oo 




TGA 




9^9A O^OO 
Z3ZU-ZJZZ 




TAG 








TA A 




ZjZO-z jzo 




TGA 




ZjZu-ZjZo 


10 


TA A 




Zj JZ-Z j 




TAG 




ZD^Z-Z3 J4 


l.Ci 


TGA 




ZjJZ-ZjJ4 




TAG 




zj-O-zjJ / 




TAG 




ZD JO-ZD4U 




TA A 




Zj^f 1-Zjh-J 




TAG 




Zj*+ 1 -Zj^f J 




TGA 




ZJ^t i-ZjH-J 




TAG 




KAA 




TA A 




zj<+ /-Zj4y 


si 

fy 


TA A 




ZDD J-ZjCO 


if "tiw 1 


TAG 




9^A 7<\^C 




TA A 




9^A9 9^AA 




TAG 

1 AVJ 




Z3O5-Z0/U 




TAA 

j. nil 




9^71-9^7"* 

Z J / I -Z J / j 


25 


TAG 
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!* J Insertion mutant BRCAI genes containing a truncating mutation may also be defined as 

having the sequence 5' R1-R2-R3 3'; where Rl is the wild type BRCAI DNA sequence from 
nucleotide number 120 to X; R2 is 3n+l or 3n+2 nucleotides of any sequence where n is an 

25 integer of zero or greater; R3 contains the wild type BRCAI DNA sequence of nucleotide 
number X+l to 571 1, and where X = 123 to 5707. 

Alternatively, an insertion mutant BRCAI gene or fragment thereof containing a 
truncating mutation is capable of specifically hybridizing to an oligonucleotide probe being at 
least 9 nucleotides in length and having the sequence 5' R1-R2-R3 3'; where Rl contains at its 3' 

30 end three nucleotides complementary to nucleotide numbers X-2, X-l and X of the wild- type 
BRCAI gene; R2 = an oligonucleotide having Y nucleotides of any sequence; R3 contains at its 
5' end three nucleotides complementary to nucleotide numbers X+l, X+2 and X+3 of the wild 
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type BRCAI gene; where Y is 3n+l or 3n+2 where n is an integer of zero to 1861, and where X 
= 122 to 5707. 

It should be recognized that for TABLES 4-7, each line indicating a stop codon 
represents several different mutations, each one of which creates the same truncating stop codon. 
For example, in TABLE 4, the line indicated by TGA stop codon at 207-209 represents twenty- 
four different mutations, 185delA, 186delG, 187delA, 188delG, 189delT, 190delG, 191delT, 
192delC, 193delC, 194delC, 195delA, 196delT, 197delC, 198delT, 199delG, 200delT, 201delC, 
202delT, 203delG, 204delG, 205delA, 206delG, 207delT, 208delT. The corresponding 
mutations for each line in each table are easily determined by anyone of very modest skill in the 
art knowing only the BRCAI sequence such as given SEQ ID NO:l and TABLES 4-7. 

A substantially complete listing of all of the mutations, their sites etc. of the present 
invention is described in Appendix A, B, C, D and E. Likewise, the choice of mutations and 
corresponding oligonucleotides may be chosen from and determined by the list in Appendix A-E. 

An alternative method for defining the mutations of the present invention is by their 
nucleotide numbers. Mutant BRCAI genes having nonsense mutations may be described as 
having the nucleotide sequence R4-R5-R6, where R4 is nucleotide numbers 120 to 3X of the 
BRCAI gene; R5 is TAG, TAA or TGA; and R6 is nucleotide numbers 3X+4 to 571 1 of the 
BRCAI gene; where X is 41 to 1903. 

Mutant BRCAI genes having deletion mutations may be described as having the 
nucleotide sequence R4-R5, where R4 is nucleotide numbers 120 to Y of the BRCAI gene; and 
R5 is nucleotide numbers Y+Z+l to 571 1 of the BRCAI gene; where Y is 124 to 5707, and Z is 
3n+l or 3n+2 where N is an integer of zero or greater. 

Mutant BRCAI genes having insertion mutations may be described as having the 
nucleotide sequence R4-R5-R6, where R4 is nucleotide numbers 120 to Y of the BRCAI gene; 
R5 is 3n+l or 3n+2 nucleotides of any sequence where n is an integer of zero or greater; and R6 
is nucleotides Y+l to 571 1; wherein Y is from 122 to 5707. 
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While the present invention encompasses genes with numerous mutations in the BRCAl 
gene, applicant reserves the right to lessen the scope and number of mutations to be included in 
the present invention. 

It should be recognized that mutations causing truncations which form a smaller protein 
molecule than mutations causing truncations of known mutations associated with cancer are 
expected to also be associated with cancer. Removing additional amino acids from a non- 
function protein is also believed to result in a non-functional protein. 

Useful oligonucleotides according to the present invention are those which will 
specifically hybridize to BRCAl sequences in the region of the mutations. The oligonucleotides 
of the present invention are preferably "biologically active" with respect to structural attributes, 
such as the capacity of a nucleic acid to hybridize to another nucleic acid molecule or to be used 
by a polymerase as a primer. Alternatively, such attributes may be catalytic, and thus involve the 
capacity of the agent to mediate a chemical reaction or response. Typically these 
oligonucleotides are about 13 to 27 nucleotides in length (longer for large insertions) and have 
the nucleotide sequence corresponding to the region of the mutations at their respective 
nucleotide locations on the BRCAl sequence. Such molecules can be labeled, according to any 
technique known in the art, such as with radiolabels, fluorescent labels, enzymatic labels, 
sequence tags, biotin, other ligands, etc. 

According to another aspect of the invention, the oligonucleotides contain one or more of 
the specific mutations constituting DNA profces. Generally it is preferred for each DNA probe to 
encompass only one mutation. Such molecules may be labeled and can be used as allele-specific 
oligonucleotide probes to detect the mutation of interest. 

Alternatively, the oligonucleotide may be one primer of a PC R primer pair, which upon 
annealing, will amplify a product. In the situation wherein the target DNA sample does not 
contain a sequence complementary to the oligonucleotide, annealing does not occur, and thus 
amplification of a product does not occur. 
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Polynucleotide-containing biological samples, such as blood, can be tested to determine 
whether the BRCA1 gene contains one of the specific mutations listed above. To amplify the 
BRCA1 gene, one may use PCR using primers which hybridize to the ends of the exons or to the 
introns flanking the exons. To detect mutations in the introns, primers amplifying the introns, 
5 especially the regions adjacent to the exons (particularly the splice site regions), may be used. 
Examples of suitable primers are given in Friedman et al, Nat. Genetics . 8:399-404 (1994). 
7.1 Amplification may also be performed by a number of other techniques, such as by 

^ cloning the gene or gene fragments, and linking the BRCA1 gene or fragments thereof in the 
; C sample to a vector. "Shot gun" cloning is particularly preferred. For the purposes of this 
ftp application, a vector may be any polynucleotide containing system which induces replication 
^ such as a plasmid, cosmid, virus, transposon, or portions thereof 

J\ ; In one embodiment of the invention, the BRCA1 gene or A DNA fragment 

complementary to its coding sequence is ligated to a vector which is placed inside a suitable host 

\ij cell or other system for replicating the vector. After replication, the BRCA1 gene or its 

;45 fragments are then separated from the vector, e.g. by restriction endonuclease digestion, to 
amplify the copy number of BRCA 1 in a particular preparation. 

Probes are synthesized to specifically hybridize to any of the list of mutations in 
TABLES 3-7. On each side of the mutation, the probe overlaps at least 3 nucleotides so that the 
probes specifically hybridize to a DNA with the mutation. Likewise for probes specific to the 

20 mutation site with a sequence complementary for the wild type DNA sequence. By using either 
or both (if the sample is heterozygous) of these probes which differentially hybridize to mutant 
and wild-type BRCA1 sequences, one can determine the presence or absence of a mutant 
BRCA1 gene. Probes which hybridize to the complementary strand of the target DNA may also 
be used in the same manner. 

25 A pair of isolated allele specific oligonucleotide probes are provided for the mutation 

185delAG. 
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wild-type 5'-AAT CTT AGA GTG TCC CA-3\ SEQ ID NO:3 
mutant 5'-ATC TTA GTG TCC CAC CT-3\ SEQ ID NO:4 

SEQ ID NO:3 preferentially may be hybridized to a target BRCAI sequence under 
conditions where this probe anneals with a wild type BRCAI gene or gene fragments, whereas 
SEQ ID NO:4 preferentially may be hybridized to a target BRCAI sequence under conditions 
where this probe anneals with BRCAI gene or gene fragments containing the 185delAG 
mutation. 

A pair of isolated allele specific oligonucleotide probes are provided for the mutation 
1 136insA. 

wild-type 5'-CAG AAA AAA AGG TAG AT-3\ SEQ ID NO:5 
mutant 5'-CAG AAA AAA AAG GTA GA-3% SEQ ID NO:6 

SEQ ID NO:5 preferentially may be hybridized to a target BRCAI sequence under 
conditions where this probe anneals with a wild type BRCAI gene or gene fragments, whereas 
SEQ ID NO:6 preferentially may be hybridized to a target BRCAI sequence under conditions 
where this probe anneals with BRCAI gene or gene fragments containing the 1136insA 
mutation. 

A pair of isolated allele specific oligonucleotide probes are provided for the mutation 
5382insC. 

wild-type 5'-AGA GAA TCC CAG GAC AG-3\ SEQ ID NO:7 
mutant 5' -AG A GAA TCC CCA GGA CA-3\ SEQ ID NO: 8 

SEQ ID NO:9 preferentially may be hybridized to a target BRCAI sequence under 
conditions where this probe anneals with a wild type BRCAI gene or gene fragments, whereas 
SEQ ID NO: 10 preferentially may be hybridized to a target BRCAI sequence under conditions 
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where this probe anneals with BRCA1 gene or gene fragments containing the 5382insC 
mutation. 

A pair of isolated allele specific oligonucleotide probes are provided for the mutation 
C4446T. 

wild-type 5'-AGG ACC TGC GAA ATC CA-3% SEQ ID NO:9 
mutant 5'-AGG ACC TGT GAA ATC CA-3\ SEQ ID NO:10 

SEQ ID NO: 11 preferentially may be hybridized to a target BRCA1 sequence under 
conditions where this probe anneals with a wild type BRCA1 gene or gene fragments, whereas 
SEQ ID NO: 12 preferentially may be hybridized to a target BRCA1 sequence under conditions 
where this probe anneals with BRCA1 gene or gene fragments containing the C4446T mutation. 
Comparable probes can be prepared for each mutation of the present invention. 

These allele specific oligonucleotides are useful in diagnosis of a subject at risk of having 
cancer. The allele specific oligonucleotides hybridize with a target polynucleotide sequence 
containing the mutations listed in TABLES 3-7. The probes having a sequence to naturally 
occurring (wild-type) BRCA1 hybridize preferentially to the wild type sequence and are useful, 
for example, as controls. The probes complementary to the sequences containing the mutations 
listed in TABLES 3-7 are designed to hybridize preferentially to the sequences carrying the 
specified mutant sequence. 

The primers of the invention etnbrace oligonucleotides of sufficient length and 
appropriate sequence so as to provide initiation of polymerization on a significant number of 
nucleic acids in the mutated locus. Examples of preferred sequences for the primers of the 
present invention are given in the references cited above. 

Environmental conditions conducive to synthesis of extension products include the 
presence of nucleoside triphosphates, an agent for polymerization, such as DNA polymerase, and 
suitable conditions such as temperature, ion composition, ionic strength and pH. The primer is 
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preferably single stranded for maximum efficiency in amplification, but may be double stranded. 
If double stranded, the primer is preferably first treated to separate its strands before being used 
to prepare extension products. The primer must be sufficiently long to specifically prime the 
synthesis of extension products in the presence of the inducing agent for polymerization. The 
exact length of primer will depend on many factors, including temperature, buffer, and 
nucleotide composition. The oligonucleotide primer typically contains 13-20 or more 
nucleotides, although it may contain fewer nucleotides. 

Primers of the invention are designed to be "substantially" complementary to each strand 
of the genomic locus to be amplified. This means that the primers must be sufficiently 
complementary to hybridize with their respective strands under conditions which allow the agent 
for polymerization to perform a polymerase-mediated primer extension reaction. In other words, 
the primers should have sufficient complementarity with the 5' and 3' sequences flanking the 
mutation to hybridize therewith and permit amplification of the genomic locus. "Substantially" 
the same as it refers to oligonucleotide sequences which have the functional ability to hybridize 
or anneal with sufficiently stringent conditions to generate sufficient specificity to distinguish 
between the presence or absence of the mutation. This is measurable by the temperature of 
melting being sufficiently different to permit easy identification of whether the oligonucleotide is 
binding to the normal or mutant BRCA1 gene sequence. Conventional stringency conditions are 
described, for example, by Sambrook et al 9 Molecular Cloning, a laboratory Manual, 2nd 
Edition, Cold Spring Harbor Press, Cold Spring Harbor, New York (1989), more recent editions 
and Haymes, et aL, Nucleic Acid Hybridization, A Practical Approach, IRL Press, Washington, 
DC (1985). 

Oligonucleotide primers of the invention are employed in the amplification process, 
which is an enzymatic chain reaction that preferably produces exponential quantities of mutated 
locus relative to the number of reaction steps involved. Typically, one primer is complementary 
to the negative (-) strand of the mutated locus and the other is complementary to the positive (+) 
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strand. Annealing the primers to denatured nucleic acid is generally followed by extension with 
an enzyme, such as the large fragment of DNA polymerase I (Klenow) and nucleotides, and 
results in newly synthesized + and - strands containing the target mutated locus sequence. 
Because these newly synthesized sequences are also templates, repeated cycles of denaturing, 
primer annealing, and extension results in exponential production of the region (i.e., the target 
mutated locus sequence) defined by the primers. The product of the chain reaction is a discreet 
nucleic acid duplex with termini corresponding to the ends of the specific primers employed. 

The oligonucleotide primers of the invention may be prepared using any suitable method, 
such as conventional phosphotriester and phosphodiester methods or automated embodiments 
thereof. In one such automated embodiment, diethylphosphoramidites are used as starting 
materials and may be synthesized as described by Beaucage, et al, Tetrahedron Letters . 22: 1859- 
1862, (1981). One method for synthesizing oligonucleotides on a modified solid support is 
described in U.S. Patent No. 4,458,066. 

Any nucleic acid specimen, in purified or non-purified form, can be utilized as the 
starting nucleic acid or acids, providing it contains, or is suspected of containing, the specific 
nucleic acid sequence containing the mutated locus. Thus, the process may amplify, for 
example, DNA or RNA, including messenger RNA, wherein DNA or RNA may be single 
stranded or double stranded. In the event that RNA is to be used as a template, enzymes, and/or 
conditions optimal for reverse transcribing the template to DNA would preferably be utilized. In 
addition, a DNA-RNA hybrid which contains one strand of each may be utilized. A mixture of 
nucleic acids may also be employed, or the nucleic acids produced in a previous amplification 
reaction herein, using the same or different primers may be so utilized. The specific nucleic acid 
sequence to be amplified, i.e., the mutated locus, may be a fraction of a larger molecule or can. 
be present initially as a discrete molecule, so that the specific sequence constitutes the entire 
nucleic acid. It is not necessary that the sequence to be amplified be present initially in a pure 
form; it may be a minor fraction of a complex mixture, such as contained in whole human DNA. 
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DNA utilized herein may be extracted from a body sample, such as blood, tissue material 
and the like by a variety of techniques such as that described by Maniatis, et. al. in Molecular 
Cloning: A Laboratory Manual Cold Spring Harbor, NY, p. 280-281, 1982). If the extracted 
sample is impure, it may be treated before amplification with an amount of a reagent effective to 
open the cells, or animal cell membranes of the sample, and to expose and/or separate the 
strand(s) of the nucleic acid(s). This lysing and nucleic acid denaturing step to expose and 
separate the strands will allow amplification to occur much more readily. 

The deoxyribonucleotide triphosphates dATP, dCTP, dGTP, and dTTP are added to the 
synthesis mixture, either separately or together with the primers, in adequate amounts and the 
resulting solution is heated to about 90M0O°C from about 1 to 10 minutes, preferably from 1 to 4 
minutes. This is sufficient to denature any double strands. After this heating period, the solution 
is allowed to cool at a rate which is preferable for the primer hybridization. To the cooled 
mixture is added an appropriate agent for effecting the primer extension reaction (called herein 
agent for polymerization), and the reaction is allowed to occur under conditions known in the art. 
The agent for polymerization may also be added together with the other reagents if it is heat 
stable. This synthesis (or amplification) reaction may occur at room temperature up to a 
temperature above which the agent for polymerization no longer functions. Thus, for example, if 
DNA polymerase is used as the agent, the temperature is generally no greater than about 40°C. 
Thermostable DNA polymerases, such as Taq polymerase, may function at a higher temperature. 

The agent for polymerization may tfe any compound or system which will function to 
accomplish the synthesis of primer extension products, including enzymes. Suitable enzymes for 
this purpose include, for example, E. coli DNA polymerase I, Klenow fragment of E. coli DNA 
polymerase, polymerase muteins, reverse transcriptase, other enzymes, including heat-stable 
enzymes (i.e., those enzymes which perform primer extension after being subjected to 
temperatures sufficiently elevated to cause denaturation), such as Taq polymerase. The suitable 
enzyme will facilitate combination of the nucleotides in the proper manner to form the primer 
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extension products which are complementary to each nucleic acid strand. Generally, the 
synthesis will be initiated at the 3* end of each primer and proceed in the 5 1 direction along the 
template strand, until synthesis terminates, producing molecules of different lengths. 

The newly synthesized strand and its complementary nucleic acid strand will form a 
5 double-stranded molecule under hybridizing conditions described above and this hybrid is used 
in subsequent steps of the process. In the next step, the newly synthesized double-stranded 
„ molecule is subjected to denaturing conditions using any of the procedures described above to 
provide single-stranded molecules. 

The steps of denaturing, annealing, and extension product synthesis can be repeated as 
1$ often as needed to amplify the target nucleic acid sequence to the extent necessary for detection. 

The amount of the specific nucleic acid sequence produced will accumulate in an exponential 
* fashion (PCR. A Practical Approach, ILR Press, Eds. M. J. McPherson, P. Quirke, and G. R, 
g Taylor, 1992). 

The amplification products may be detected by Southern blot analysis using non-isotopic 
¥$ detection methods. In such a process, for example, a small sample of DNA containing a very 
low level of the nucleic acid sequence of the polymorphic locus is amplified, and analyzed via a 
Southern blotting technique or similarly, using dot blot analysis. The use of non-radioactive 
probes or labels is facilitated by the high level of the amplified signal. Alternatively, probes used 
to detect the amplified products can be directly or indirectly detectably labeled, for example, with 
20 a radioisotope, a fluorescent compound, a bioluminescent compound, a chemiluminescent 
compound, a metal chelator or an enzyme. Those of ordinary skill in the art will know of other 
suitable labels for binding to the probe, or will be able to ascertain such, using routine 
experimentation. In the preferred embodiment, the amplification products are determinable by 
separating the mixture on an agarose gel containing ethidium bromide which causes DNA to be 
25 fluorescent. 



164 



Mutations in the BRCA1 Gene 
Attorney Docket No: 05371.0032.999 

Sequences amplified by the methods of the invention can be further evaluated, detected, 
cloned, sequenced, and the like, either in solution or after binding to a solid support, by any 
method usually applied to the detection of a specific DNA sequence such as PCR, oligomer 
restriction (Saiki, et.aL, Bio/Technology . 3:1008-1012, (1985)), allele-specific oligonucleotide 
(ASO) probe analysis (Conner, et. al., Proc. Natl. Acad. Sci. U.S.A. , 80:278, (1983)), 
oligonucleotide ligation assays (OLAs) (Landgren, et. al., Science , 241:1007, (1988)), and the 
like. Molecular techniques for DNA analysis have been reviewed (Landgren, et. al., Science , 
242:229-237,(1988)). 

Preferably, the method of amplifying is by PCR, as described herein and as is commonly 
used by those of ordinary skill in the art. Alternative methods of amplification have been 
described and can also be employed as long as the BRCA1 locus amplified by PCR using 
primers of the invention is similarly amplified by the alternative means. Such alternative 
amplification systems include but are not limited to self-sustained sequence replication, which 
begins with a short sequence of RNA of interest and a T7 promoter. Reverse transcriptase copies 
the RNA into cDNA and degrades the RNA, followed by reverse transcriptase polymerizing a 
second strand of DNA. Another nucleic acid amplification technique is nucleic acid sequence- 
based amplification (NASBA) which uses reverse transcription and T7 RNA polymerase and 
incorporates two primers to target its cycling scheme. NASBA can begin with either DNA or 
RNA and finish with either, and amplifies to 10 8 copies within 60 to 90 minutes. Alternatively, 
nucleic acid can be amplified by ligation activated transcription (LAT). LAT works from a 
single-stranded template with a single primer that is partially single-stranded and partially 
double-stranded* Amplification is initiated by ligating a cDNA to the promoter oligonucleotide 
and within a few hours, amplification is 10 8 to 10 9 fold. The QB replicase system can be utilized 
by attaching an RNA sequence called MDV-1 to RNA complementary to a DNA sequence of 
interest. Upon mixing with a sample, the hybrid RNA finds its complement among the 
specimen's mRNAs and binds, activating the replicase to copy the tag-along sequence of interest. 
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Another nucleic acid amplification technique, ligase chain reaction (LCR), works by using two 
differently labeled halves of a sequence of interest which are covalently bonded by ligase in the 
presence of the contiguous sequence in a sample, forming a new target. The repair chain reaction 
(RCR) nucleic acid amplification technique uses two complementary and target-specific 
oligonucleotide probe pairs, thermostable polymerase and ligase, and DNA nucleotides to 
geometrically amplify targeted sequences. A 2-base gap separates the oligonucleotide probe 
pairs, and the RCR fills and joins the gap, mimicking normal DNA repair. Nucleic acid 
amplification by strand displacement activation (SDA) typically utilizes a short primer 
containing a recognition site for Hinc II with short overhang on the 5 ? end which binds to target 
DNA. A DNA polymerase fills in the part of the primer opposite the overhang with sulfur- 
containing adenine analogs. Hinc II is added but only cuts the unmodified DNA strand. A DNA 
polymerase that lacks 5 1 exonuclease activity enters at the cite of the nick and begins to 
polymerize, displacing the initial primer strand downstream and building a new one which serves 
as more primer. SDA produces greater than 10 7 -fold amplification in 2 hours at 37°C. Unlike 
PCR and LCR, SDA does not require instrumented Temperature cycling. Another modification 
of the PCR is the TAQMAN amplification (PERKIN ELMER) where an oligonucleotide is 
labeled with a fluorescent and a quencher. This oligonucleotide anneals to the target between the 
primers so that when one primer is extended, the 5' nuclease activity of Taq cleaves of the 
fluorescent label which is then qualitatively detected and quantitatively determined to correspond 
to the copy number of amplification. Although PCR is the preferred method of amplification in 
the invention, other methods such as the above can also be used to amplify the BRCA1 locus in 
accordance with the present invention. 

To sequence the coding region of the BRCA1 gene, each exon is amplified separately 
using a pair of PCR primers and the resulting PCR products are sequenced in the forward and 
reverse directions. Any combination of the primers mentioned above which encompass the 
entire BRCA1 coding region may be used. 
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An alternative method for determining whether a truncating mutation is present is the 
Protein Truncation Assay (PTA). Protein truncation assay enables us to identify three types 
mutations in a truncated BRCA1 protein: nonsense mutation, frame shift mutation, and 
splice-site mutations. Nonsense mutations (see TABLE 3) result when a single base change in a 
codon creates a signal to terminate the production of the protein. These signals or stop codons 
come in three types: TGA, TAA, TAG. Frame shift mutations (see TABLES 4-7) occur when 
bases are added or deleted from the normal sequence. Thus, disrupting the reading frame of the 
protein and causing a stop codon downstream from the alteration. Splice-site mutations 
occurring at the intron/exon boundaries have the potential of causing the deletion of an entire 
exon. Examples of protein truncation assays for BRCA1 is mentioned in Furnari et al, 
Proceedings of the National Academy of Sciences, U.S.A. . 96: p. 12479-12484 (11-1997) and 
Tashiro et al, Cancer Research . 57: 3935-3940 (1997). 

Preferably, the Polymerase Chain Reaction (PCR) is performed to amplify the BRCA1 
gene copy number. The amplified BRCA1 gene is transcribed and translated in vitro. Detection 
of truncated proteins is made possible by the use of polyacrylamide gel electrophoresis. The 
migration of the mutant band on the gel allows for size targeting of the alteration; thus reducing 
confirmatory sequencing to a minimum* 

In another embodiment of the invention, a method is provided for diagnosing a subject 
having a predisposition or higher susceptibility to cancer, or other pathology associated with 
BRCA1 mutations, comprising sequencing a target nucleic acid of a sample from a subject by 
dideoxy sequencing following amplification of the target nucleic acid. In such an embodiment, 
one does not even need to use any of the oligonucleotides, either primers or probes as described 
herein. The BRCA1 gene, or fragments thereof, may be directly cloned and then sequenced 
(such as by dideoxy methods) to determine the presence of absence of a mutation. In such a 
situation, one need only compare the sequence obtained to a naturally occurring (wild type) 
BRCA1 gene, or a portion thereof. 
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In another embodiment of the invention a method is provided for diagnosing a subject 
having a predisposition or higher susceptibility to cancer comprising contacting a target nucleic 
acid of a sample from a subject with a reagent that detects the presence of one of the mutations of 
the present invention and detecting the mutation. 

In yet another embodiment of the invention, a method is provided for determining 
whether either gene therapy or protein therapy (with normal BRCA1 protein) is appropriate for 
the prevention or treatment of cancers and other BRCA1 related syndromes. For this method, 
BRCA1 mutations are assayed for in a biological sample for BRCA1 mutations. When present, 
the use of gene therapy or protein therapy to prevent cancer in the individual is appropriate. 
Likewise when BRCA1 mutations are found in tumor cells from a patient, gene therapy or 
protein therapy is appropriate for that individual. 

In another embodiment of the invention, a method and reagents are provided for repairing 
the gene mutation in at least some cells by applying an oligomer comprising the sequence of the 
wild-type probes to repair the individual's genome by triple strand hybridization. See U.S. 
Patents 5,650,316 and 5,624,803 for example. This is a form of gene therapy to correct the 
defect in either apparently normal tissue or in an active tumor. Gene repair may also be 
performed on excised tumor cells which may be helpful in determining the preferred therapy to 
be used, particularly the reagents used for gene therapy. Other forms of gene therapy, such as 
providing a complete copy of a normal BRCA1 gene may also be used. Some gene therapy 
techniques specific to BRCA1 are discussed in Furnari et ah Proceedings of the National 
Academy of Sciences. U.S.A. . 96: p. 12479-12484 (1 1-1997). 

Since the method of the present invention may be applied to detect a mutant BRCA1 gene 
in a fetus, therapeutic or preventative measures may be possible. Screening of eggs or sperm 
from heterozygous individuals may permit one to selectively conceive a zygote without the 
mutant BRCA1 gene since only one half of the sperm or eggs will contain the mutation. 
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In another embodiment of the invention a method is provided for characterizing a tumor. 
Histologic type, morphologic grade, differences between inherited and sporadic cancer appear to 
be distinguished. One method comprises sequencing the target nucleic acid isolated from the 
tumor or other biological sample to determine if the mutation is present. Sanger, et aL, J. Mol. 
5 BioL 142:1617 (1980). 

Characterizing a tumor as having originated from an inherited gene, a known or suspected 
cause, or a sporadic cancer gene may be clinically significant as the prevalence of bilateral breast 
cancer is higher in individuals with a known mutation in a tumor suppressor gene than in 
i:' sporadic cases. Weber, Scientific American, JAN-FEB p. 12-21 (1996). The tumor may be 
;10 classified based on tissue taken from the tumor itself or from a non-tumor site which contains 
% DNA. 

; Yet another embodiment of the present invention is an isolated mutant BRCAI DNA 

sequence which may be the entire sequence, an intron, an exon thereof or a fragment or 

r]; combination thereof. The BRCAI DNA may be hybridized to an oligonucleotide probe, primer 

45 or polynucleotide and still be considered "isolated". The DNA sequence must contain at least 
one mutation from the list provided in TABLES 3-7. Preferably, the isolated DNA sequence 
contains a sequence complementary to at least one of the oligonucleotides complementary to the 
mutations listed in TABLES 3-7. However, the DNA sequence may contain the DNA sequence 
of these oligonucleotides. This sequence alone has usefulness or after cloning and expression to 

20 determine suitable treatments to prevent formation of a tumor, prevent transmission of the 
mutant gene to offspring or to decide other prophylactic, diagnostic and treatment protocols. The 
isolated DNA sequence may also be used for drug design by protein replacement, protein 
mimetics, screening known and unknown compounds, anti-idiotype antibodies to the BRCAI 
active site, for the preparation of an immunogen or vaccine and determining appropriate gene 

25 therapy to counter the pathology associated with the mutant BRCAI gene. For diagnostic 
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purposes, knowing the mutant BRCAI sequence for comparison purposes is the critical step in 
diagnosis. 

Another method comprises contacting a target nucleic acid of a sample from a subject 
with a reagent that detects the presence of the mutation and detecting the mutation. A number of 
hybridization methods are well known to those skilled in the art. Many of them are useful in 
carrying out the invention. 

The materials for use in the method of the invention are also ideally suited for the 
preparation of a diagnostic kit. Such a kit may comprise a carrier means being 
compartmentalized to receive in close confinement one or more container means such as vials, 
tubes, and the like, each of the container means comprising one or more of the separate elements 
to be used in the method. For example, one of the container means may comprise means for 
amplifying BRCAI DNA, said means comprising the necessary enzyme(s) and oligonucleotide 
primers for amplifying said target DNA from the subject. Another container may contain 
oligonucleotide probes for detecting the presence or absence of a mutation. 

The oligonucleotide primers include primers having a sequences referenced above or 
primer sequences substantially complementary or substantially homologous thereto. Other 
primers flanking the BRCAI locus or a region containing one of the mutation sites may be used. 
The target flanking 5' and 3' polynucleotide sequence include other oligonucleotide primers for 
amplifying the BRCAI locus will be known or readily ascertainable to those of skill in the art. 
See the GENBANK sequences mentioned above where flanking sequences are given. 

Oligonucleotide probes including probes having substantially the sequence 
complementary to the mutations listed in TABLES 3-7 or complementary sequences are useful. 
Other oligonucleotide probes which hybridize to one or more of the BRCAI mutation sites and 
sequences substantially complementary or homologous thereto may be used. Other 
oligonucleotide probes for detecting the mutations will be known or readily ascertainable to 
those of skill in the art. 
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The following definitions are provided for the purpose of understanding this invention. 

The term "primer" as used herein refers to a sequence comprising two or more 
deoxyribonucleotides or ribonucleotides, preferably more than three, and more preferably more 
than eight and most preferably at least 20 nucleotides of the BRCAI gene wherein the sequence 
corresponds to a sequence flanking one of the mutations or wild type sequences of BRCAI 
corresponding to the mutation sites. Primers may be used to initiate DNA synthesis via the PCR. 
Oligonucleotides of the present invention can be used for primer hybridization and others will be 
known or readily ascertainable to those of skill in the art. 

The term "substantially complementary to" or "substantially the sequence" refers to 
sequences which hybridize to the sequences provided under stringent conditions and/or 
sequences having sufficient homology with, such that the allele specific oligonucleotides of the 
invention hybridize to the sequence. 

"Isolated" as used herein refers to being substantially free of other proteins, lipids, 
carbohydrates or other materials with which they may be associated. It also refers to being 
substantially free of polynucleic acids being covalently bound thereto. A DNA may be 
hybridized to another DNA and still be considered "isolated", such as being hybridized to a solid 
phase bound or labeled oligonucleotide probe. Such association is typically either in cellular 
material or in a synthesis medium. 

"Biological sample" refers to a polynucleotide containing sample originally from a 
biological source. The sample may be from a living, dead, paraffin-embedded tumor specimen 
or even archeological source from a variety of tissues and cells. Examples include: body fluid 
[blood (leukocytes), urine (epithelial cells), saliva, cervical and vaginal secretions, milk...] skin, 
hair roots/follicle, mucus membrane (e.g. buccal or tongue cell scrapings), cervicovaginal cells 
(from PAP smear, etc.) internal tissue (normal or tumor), chorionic villus tissue, amniotic cells, 
placental cells, fetal cells, cord blood, sperm or egg. 



171 



Mutations in the BRCAI Gene 
Attorney Docket No; 0537 1 .0032.999 

"Coding sequence" or "DNA coding sequence" refers to those portions of a gene which, 
taken together, code for a peptide (protein), or for which the nucleic acid itself has function. The 
DNA coding sequence generally encodes the "complete" protein which is one which has the 
same biological activity as the naturally occurring BRCAI protein. 

A "target polynucleotide" refers to the nucleotide sequence of interest e.g., the BRCAI 
encoding polynucleotide. The nucleotides may be deoxyribonucleotides, ribonucleotides, acyclic 
derivatives and other functional equivalents such as spacer molecules (inosine, the sugar moiety 
without a base, etc.) and other molecules which are incorporated by a RNA polymerase, a DNA 
polymerase or a reverse transcriptase. 

"Consensus" means the most commonly occurring in the population. 

As used herein, a nucleic acid molecule is the "complement" of another nucleic acid 
molecule if it exhibits complete complementarity. As used herein, molecules are said to exhibit 
"complete complementarity" when every nucleotide of one of the molecules is complementary to 
a nucleotide of the other. Two molecules are said to be "substantially complementary" if they 
can hybridize to one another with sufficient stability to permit them to remain annealed to one 
another under at least conventional "high-stringency" conditions. Similarly, the molecules are 
said to be "partially complementary" if they can hybridize to one another with sufficient stability 
to permit them to remain annealed to one another under conventional "low-stringency" 
conditions. Conventional stringency conditions are described, for example, by Sambrook, J., et 
al., (In: Molecular Cloning, a Laboratory Manual, 2nd Edition, Cold Spring Harbor Press, Cold 
Spring Harbor, New York (1989)), and by Haymes, B.D., et al. (In: Nucleic Acid Hybridization, 
A Practical Approach, IRL Press, Washington, DC (1985)), both herein incorporated by 
reference). 

As used herein, an oligonucleotide is said to be capable of "specifically hybridizing" to a 
complementary target polynucleotide if the two molecules are capable of forming an anti- 
parallel, double-stranded nucleic acid structure under stringent hybridization conditions, whereas 
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the oligonucleotide is substantially unable to form such a structure when incubated under the 
same conditions with a target polynucleotide to which the oligonucleotide is not substantially 
complementary. 

"Sequence variation" as used herein refers to any difference in nucleotide sequence 
between two different oligonucleotide or polynucleotide sequences. 

"Polymorphism" as used herein refers to a sequence variation in a gene which is not 
necessarily associated with pathology. 

"Mutation" as used herein refers to an altered genetic sequence which results in the gene 
coding for a non-functioning protein or a protein with substantially reduced or altered function. 
Generally, a deleterious mutation is associated with pathology or the potential for pathology. 
The mutations in the present invention usually involve non-sense and frame shift mutations 
which cause a truncated (and presumably non- functional) protein to be formed, These 
truncations are at the terminus of the protein rather than a deletion of one or more amino acids in 
an internal, non-terminal region of the BRCAI protein. 

The "mutation site" is the location of the added, deleted or substituted bases in the wild- 
type or consensus BRCAI DNA sequence which describes the mutant BRCAI DNA sequence. 

"Predetermined sequence variation" as used herein refers to a nucleotide sequence that is 
designed to be different than the corresponding sequence in a reference nucleotide sequence. A 
predetermined sequence variation can be a known mutation in a BRCAI gene. 

"BRCAI gene" refers the published gene sequences, such as those appearing in the 
GENBANK database under Accession Number, 159546, 2489823, and Y08757. Other different 
sequences which include polymorphisms and genetic alterations, particularly those which don't 
cause an amino acid change or which are naturally occurring (wild types), which are not 
associated with pathology are also considered the BRCAI gene. The corresponding nucleotides 
would then be used even if the nucleotide number differs. Generally, the sense strand is referred 
to. The BRCAI gene may be in fragments. "Fragments" are segments of the BRCAI gene, 
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generally about 15 or more nucleotides in length, usually a few hundred or more nucleotides in 
length and potentially containing the particular mutation site of interest. The complementary 
strand to the sense strand of the BRCA1 gene (the so-called antisense strand) is also considered 
the "BRCA1 gene". While the BRCA1 gene discussed herein is the human BRCA1 gene, the 
corresponding assays and reagents for the gene in other animals may also be used. The BRCA1 
gene includes the coding sequences, non-coding sequences (e.g. introns) and regulatory regions 
affecting gene expression. 

"Allele specific detection assay" as used herein refers to an assay to detect the presence or 
absence of a predetermined sequence variation in a test polynucleotide or oligonucleotide by 
annealing the test polynucleotide or oligonucleotide with a polynucleotide or oligonucleotide of 
predetermined sequence such that differential DNA sequence based techniques or DNA 
amplification methods discriminate between normal and mutant. Allele Specific Oligonucleotide 
hybridization is sometimes referred to ASO or the ASO method. 

"Sequence variation locating assay" as used herein refers to an assay that detects a 
sequence variation in a test polynucleotide or oligonucleotide and localizes the position of the 
sequence variation to a sub-region of the test polynucleotide, without necessarily determining the 
precise base change or position of the sequence variation. 

"Targeted confirmatory sequencing" as used herein refers to sequencing a polynucleotide 
in the region wherein a sequence variation has been located by a sequence variation locating 
assay in order to determine the precise base change and/or position of the sequence variation. 

"Probe" includes any oligonucleotide which hybridizes to a BRCA1 or mutant BRCA1 
sequence. The probe may be labeled (directly or indirectly) or it may act as a primer such as a 
PCR primer. 

"Cancer", "tumor" and "neoplasm" are used interchangeably to refer to certain abnormal 
cells. The terms are not meant to denote a stage of malignancy. 
The invention in several of its embodiments includes: 
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DETECTION OF PREDETERMINED SEQUENCE VARIATIONS 

Stage I analysis is used to determine the presence or absence of a predetermined 
nucleotide sequence variation; preferably a known mutation or set of known mutations in the test 
gene. In accordance with the invention, such predetermined sequence variations are preferably 
detected by allele specific hybridization, a sequence-dependent-based technique which permits 
discrimination between normal and mutant alleles. An allele specific assay is dependent on the 
differential ability of mismatched nucleotide sequences (e.g., normal: mutant) to hybridize with 
each other, as compared with matching (e.g., normal: normal or mutant: mutant) sequences. 

DETECTION OF PREDETERMINED SEQUENCE VARIATIONS USING ALLELE 
SPECIFIC HYBRIDIZATION 

A variety of methods well-known in the art can be used for detection of predetermined 
sequence variations by allele specific hybridization. Preferably, the test gene is probed with 
allele specific oligonucleotides (ASOs); and each ASO contains the sequence of a known 
mutation. ASO analysis detects specific sequence variations in a target polynucleotide fragment 
by testing the ability of a specific oligonucleotide probe to hybridize to the target polynucleotide 
fragment. Preferably, the oligonucleotide contains the mutant sequence (or its complement). The 
presence of a sequence variation in the target sequence is indicated by hybridization between the 
oligonucleotide probe and the target fragment under conditions in which an oligonucleotide 
probe containing a normal sequence does not hybridize to the target fragment. A lack of 
hybridization between the sequence variant (e.g., mutant) oligonucleotide probe and the target 
polynucleotide fragment indicates the absence of the specific sequence variation (e.g., mutation) 
in the target fragment. In a preferred embodiment, the test samples are probed in a standard dot 
blot format. Each region within the test gene that contains the sequence corresponding to the 
ASO is individually applied to a solid surface, for example, as an individual dot on a membrane. 
Each individual region can be produced, for example, as a separate PCR amplification product 
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using methods well-known in the art (see, for example, the experimental embodiment set forth in 
Mullis, U.S. Patent No. 4,683,202). The use of such a dot blot format is described in detail in the 
Examples below, detailing the Stage I analysis of the human BRCAI gene to detect the presence 
or absence of different known mutations using corresponding ASOs. 

Membrane-based formats that can be used as alternatives to the dot blot format for 
performing ASO analysis include, but are not limited to, reverse dot blot, MAD (multiplex 
amplification assay), and multiplex allele-specific diagnostic assay (MASDA). 

In a reverse dot blot format, oligonucleotide or polynucleotide probes having known 
sequence are immobilized on the solid surface, and are subsequently hybridized with the labeled 
test polynucleotide sample. In this situation, the primers may be labeled or the NTPs maybe 
labeled prior to amplification to prepare a labeled test polynucleotide sample. Alternatively, the 
test polynucleotide sample may be labeled subsequent to isolation and/or synthesis. 

In a multiplex format, individual samples contain multiple target sequences within the 
test gene, instead of just a single target sequence. For example, multiple PCR products each 
containing at least one of the ASO target sequences are applied within the same sample dot. 
Multiple PCR products can be produced simultaneously in a single amplification reaction using 
the methods of Caskey et al. 9 U.S. Patent No. 5,582,989. The same blot, therefore, can be probed 
by each ASO whose corresponding sequence is represented in the sample dots. 

A MASDA format expands the level of complexity of the multiplex format by using 
multiple ASOs to probe each blot (containing dots with multiple target sequences). This 
procedure is described in detail in U.S. Patent No. 5,589,330 by A.P. Shuber, and in 
Michalowsky et aL, American Journal of Human Genetics , 59(4): A272, poster 1573 (October 
1996), each of which is incorporated herein by reference in its entirety. First, hybridization 
between the multiple ASO probe and immobilized sample is detected. This method relies on the 
prediction that the presence of a mutation among the multiple target sequences in a given dot is 
sufficiently rare that any positive hybridization signal results from a single ASO within the probe 
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mixture hybridizing with the corresponding mutant target. The hybridizing ASO is then 
identified by isolating it from the site of hybridization and determining its nucleotide sequence. 

Suitable materials that can be used in the dot blot, reverse dot blot, multiplex, and 
MASDA formats are well-known in the art and include, but are not limited to nylon and 
nitrocellulose membranes. 

When the target sequences are produced by PGR amplification, the starting material can 
be chromosomal DNA in which case the DNA is directly amplified. Alternatively, the starting 
material can be mRNA, in which case the mRNA is preferably first reversed transcribed into 
cDNA and then amplified according to the well known technique of RT-PCR (see, for example, 
U.S. Patent No. 5,561,058 by Gelfand et a/.). 

The methods described above are suitable for moderate screening of a limited number of 
sequence variations. However, with the need in molecular diagnosis for rapid, cost effective 
large scale screening, technologies have developed that integrate the basic concept of ASO, but 
far exceed the capacity for mutation detection and sample number. These alternative methods to 
the ones described above include, but are not limited to, large scale chip array sequence-based 
techniques. The use of large scale arrays allows for the rapid analysis of many sequence variants. 
A review of the differences in the application and development of chip arrays is covered by 
Southern, Trends In Genetics , 12: 110-115 (March 1996) and Cheng et aL, Molecular Diagnosis , 
1:183-200 (Sept. 1996). Several approaches exist involving the manufacture of chip arrays. 
Differences include, but not restricted to: type of solid support to attach the immobilized 
oligonucleotides, labeling techniques for identification of variants and changes in the 
hybridization of the target polynucleotide to the probe. 

A promising methodology for large scale analysis on "DNA chips" is described in detail 
in Hacia et aL, Nature Genetics , 14:441-447 (1996), which is hereby incorporated by reference in 
its entirety. As described in Hacia et al. 9 high density arrays of over 96,000 oligonucleotides, 
each 20 nucleotides in length, are immobilized to a single glass or silicon chip using light 
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directed chemical synthesis. Contingent on the number and design of the oligonucleotide probe, 
potentially every base in a sequence can be interrogated for alterations. Oligonucleotides applied 
to the chip, therefore, can contain sequence variations that are not yet known to occur in the 
population, or they can be limited to mutations that are known to occur in the population. 

5 Prior to hybridization with oligonucleotide probes on the chip, the test sample is 

preferably isolated, amplified and labeled (e.g. fluorescent markers) by means well known to 
those skilled in the art. The test polynucleotide sample is then hybridized to the immobilized 

41 oligonucleotides. The intensity of hybridization of the target polynucleotide to the immobilized 

flj probe is quantitated and compared to a reference sequence. The resulting genetic information 

CB 

lffi can be used in molecular diagnosis. 
:|i A common, but not limiting, utility of the "DNA chip" in molecular diagnosis is 

M screening for known mutations. However, this may impose a limitation to the technique by only 
if|j looking at mutations that have been described in the field. The present invention allows allele 
specific hybridization analysis be performed with a far greater number of mutations than 

O ■ 

B# previously available. In accordance with the present invention, DNA chips may be constructed 
with any number of ASO's specific for any number of mutations of the present invention. Such 
DNA chips may include hundreds, thousands, or more different ASO's, optionally enabling the 
screening for all possible mutations of the present invention in a single DNA chip. Preferably, 
DNA chips of the present invention contain about 10 to about 1000, about 100 to about 1,000, 

20 about 1,000 to about 10,000, about 10,000 to about 10,0000, or even greater than 100,000 allele 
specific oligonucleotides specific for the mutations of the present invention. Additionally, such a 
DNA chip may optionally contain ASO's specific for those missense mutations for which a 
clinical significance has been established and/or ASO's specific for wild-type BRCA1 DNA 
sequences. Thus, the efficiency and comprehensiveness of large scale ASO analysis will be 

25 broadened, reducing the need for cumbersome end-to-end sequence analysis* not only with 
known mutations but in a comprehensive manner all mutations which might occur as predicted 
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by the principles accepted, and the cost and time associated with these cumbersome tests will be 
decreased. 

EXAMPLE 

Genomic DNA (at least about 100 ng) is isolated from white blood cells of a subject with 
5 a family history of various cancer. Genomic DNA (at least about 100 ng) is also isolated from a 
wide variety of fresh tumor cells from biopsy, frozen tumor tissue previously surgically removed 
j j and tumor cell lines. Dideoxy sequence analysis is performed following polymerase chain 
%: reaction amplification of the BRCA1 gene. The primers are the same as used in the references 
above. 

t6 Each segment of the BRCA1 gene is subjected to direct dideoxy sequence analysis by 

^ asymmetric amplification using the polymerase chain reaction (PCR) to generate a single 
U| stranded product amplified from this DNA sample. Shuldiner, et al 9 Handbook of Techniques in 
;4 Endocrine Research, p. 457-486, DePablo,F., Scanes, C, eds., Academic Press, Inc., 1993. 
^ Fluorescent dye is attached for automated sequencing using the TAQ DYE TERMINATOR KIT 
15 (PERKIN-ELMER cat# 401628). DNA sequencing is performed in both forward and reverse 
directions on an APPLIED BIOSYSTEMS, INC. (ABI) automated sequencer (Model 377). The 
software used for analysis of the resulting data is ASEQUENCE NAVIGATOR® purchased 
through ABI. 

The methods of the invention, which can be used to detect sequence variations in any 
20 polynucleotide sample, are demonstrated in the Example set forth in this section, for the purpose 
of illustration, for one gene in particular, namely, the human BRCA1 gene. The BRCA1 coding 
sequence is approximately 5592 base pairs encoding the 403 amino acids BRCA1 protein. 
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Designing an Allele Specific Oligonucleotide (ASO) Probe 

An allele specific oligonucleotide probe is a short, single stranded polynucleotide that is 
engineered to hybridize exactly to a target sequence under a given set of conditions. Routinely, 
ASO probes are designed to contain sequences identical to the normal allele and sequence 
variation respectively. Hybridization of the probe to the target a/lows for the discrimination of a 
variant sample. Under stringent conditions, a probe with a variation as simple as a single-base 
pair will not hybridize to a normal sequence due to a destabilizing effect of the normal-mutant 
duplex (Ikuta, S. et al, Nucleic Acids Research , 15: 797-81 1 (1987). For use in this invention, 
probes are used to discriminate between a wild-type or normal sequence from one that is 
mutated. Each probe pair contains a polynucleotide sequence that encompassed an area that 
would identify a selected mutation of the BRCA1 gene. 

The design of an ASO hybridization probe must meet two basic requirements. ( Current 

Protocols in Human Genetics , 9.4, (1995)). First, probes that are used together in the same pool 

should be around the same length. Although the standard length of a probe is optimally about 17 

base pairs, the range can be as short as about 13 or as long as 30 or more. If the mutation 

contains a long insertion, a longer probe may be desirable. Second, the mismatched region 

should not be placed at the end of the probe, but approximately in the middle of the sequence. In 

addition, the placement of a mismatch, in the case of a longer probe, should not be at the end, but 

at a position that allows strong hybridization and stabilization of the polynucleotide strand. In 

« 

order to minimize the effects of variations in base composition of the probes, 
tetramethylammonium chloride may be used as in the ASO hybrid's buffer (Shuber, U.S. Patent 
No. 5,633,134). Conventionally, ASO probes are synthesized on a DNA synthesizer. They can 
be labeled with isotopic or non-isotopic detection agents using means familiar to those of skill in 
the art. The process outlined in this application for making and using probes can be applicable 
for other gene sequences. 
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Protein Truncation Assay 

PCR Amplification 

BRCA1 is first amplified by PCR from a patient sample using one or more primer sets. 
A single set of primers may be used to amplify the entire BRCA1 gene or multiple sets of 
primers may be used. Preferably one need not use a separate set of primers for each exon 
because the protein expression products are so small that detecting a truncation will be difficult. 

Using the primer sets referenced above in a reaction containing Ex Taq Buffer 10X 5.0 
mL, dNTP's 2.5mM 4.0 mL, Forward primer lOmM 1.0 mL, Reverse primer lOmM 1.0 mL, 
TaKaRa Ex Taq (Oncor RR001B) 2.5 U 1.0 mL, Template DNA 100 ng/mL 1.0 mL and 
1*0: OmniPure dH20 to 50 mL final volume. One DNA control (placental DNA), one positive 
III control reaction and three no template control reactions are included for each sample batch.. 
I , PCR for the BRCA1 gene is performed using the following thermocycling conditions (4 

C linked programs): 

r|| Temperature Time # of Cycles 

€ 94°C 5min. 1 

94°C 30 sec. \ 

55°C lmin. } 35 

72°C 3min. / 

72°C 5 min. 1 

20 4°C hold 1 

5 m\^iL of the PCR product is placed on a 2% agarose gel. On the same gel a DNA 100 

BP LADDER (Gibco BRL 15628-019) and a low DNA MASS LADDER (Gibco BRL 

10068-013) is placed to verify product size. 

The resulting product is analyzed according to the following rules: l)Each patient sample 

25 must show a band of the correct size. If a patient sample demonstrates smearing or multiple 

bands, the PCR reaction needs to be repeated (no more than three times) until a clean, single 

band is detected. If no PCR product is visible or if only a weak band is visible, but the placental 
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DNA sample worked well, the sample is reamplified with twice as much template. The volume 
of the reaction is adjusted appropriately. 

All "No template" (2 - 3) reactions must not show amplification products of any size. If 
any one shows any contamination (i.e. specific amplification product), all PCR products should 
5 be thrown away and the entire PCR set-up should be repeated after appropriate PCR 
decontamination procedures have been taken. 

The intensity of the patient sample PCR product is compared with that of the DNA 100 
^; bp ladder. The optimum amount of PCR product on the gel should be 50 - 100 ng. If less than 
: this is present or if the intensity of the patient sample is less than half the intensity of the 

|§ placental control sample, repeat the PCR reaction until sufficient quantity is obtained. If no PCR 
r']5 product is visible or if only a weak band is visible, but the placental DNA sample worked well, 
;f the patient sample is reamplified with twice as much template DNA. 

O The PCR product is precipitated by adding the following to each tube: 3M sodium acetate 

\{; 30 |uL, 20 mg/mL glycogen 2 |uL, dH20 178 \xh, and PCR product 90 ^L. The reaction is mixed 
B by inverting the tubes 4-6 times. 600 jaL of 100% ethanol (200 proof) is added to each tube and 
the reaction can be placed at -20°C overnight. The following day, samples are allowed to 
equilibrate to room temperature before proceeding. The tubes are centrifuged at 13,000 rpm for 
1 5 minutes at room temperature in an IEC microcentrifuge. The supernatant is removed leaving 
a pellet. 1 mL cold 70% ethanol is added to each tube and centrifuged at 13,000 rpm for 5 
20 minutes at room temperature in the IEC microcentrifuge. The supernatant is again removed 
leaving the pellet. The tubes are dried by vacuum for 1 0 - 15 minutes until no ethanol remains in 
the tube. Redissolve the pellet in 10 jaL of dH20. 

1 |iL of the PCR product is electrophoresed on a 2% TAE agarose gel, in parallel with a 
DNA 1 00 bp ladder and a DNA mass ladder to verify product size and amount of product. The 
25 mass of the 1 purified PCR product is estimated using the DNA mass ladder as a reference. 
The band equals one-tenth of the total quantity of purified PCR product. The amount required 



182 



Mutations in the BRCA1 Gene 
Attorney Docket No: 05371.0032.999 

for the lysate reaction is between 500 - 750 ng. For example, if the band is the intensity of the 

100 ng marker, then the amount needed for the lysate reaction is 5.0 - 7.5 |uL of purified PCR 

product. If there is less than 500 ng total, the PCR must be repeated. 

In vitro transcription/translation 
5 This procedure is performed using the TnT Coupled Reticulocyte Lysate system from 

Promega L4610. Each kit contains the reagents necessary for 80 25 |tiL translation reactions. 

This kit allows the synthesis of the specified protein from PCR product. 
l V The TnT Rabbit Reticulocyte Lysate is thawed in gloved hands and immediately place on 

^ ice. The TnT T7 RNA Polymerase and RNase Inhibitor (Boehringer Mannheim 799025) are 
10 placed on ice at all times. Solutions are mixed in the following order in a 0.5 mL 
■ w microcentrifuge tube. Rabbit Reticulocyte Lysate 12.5 |uL, TnT Reaction buffer 1.0 |aL, TnT T7 

RNA Polymerase 0.5 \xL, Amino Acid Mixture minus Met (1 mM)0.5 |^L, RNase inhibitor 0.5 
;) |^L, per 15.0 ml sample. 

\t>. The following are added to a clean labeled 0.5 mL microcentrifuge tube for each reaction: 

fff master mix 15.0 ^L, 35 S methionine (Amersham SJ1015) (1 mCi/100 \xL) 2.0 |^L, DNA template 
(500-750 ng) per |iL, sdH20 to 25 (iL final volume. The reactions are placed in the 30°C water 
bath for 1.5 hours. 
Gel Preparation, Run and Handling 

Pre-run the gel (15% Tris-glycine Ready gel (15 well) BioRad 161-0938 or (10 well) 

20 BioRad 161-0908) in a Mini Protean II Gel apparatus (BioRad 165-2941) for 15 minutes to 
equilibrate the gel with the SDS from the running buffer (10X Tris/Glycine/SDS, BioRad 
161-0732). Load samples and check the buffer volume during the course of the run to assure that 
nothing has leaked out. Decreased buffer volume in the middle chamber will interfere with the 
current. Monitor the progress of the gel running to prevent the lower marker (blue band) from 

25 running off the gel. The average running time is 3 hours. 
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The gel is rinsed with dH20 after fixing the gel to remove excess salicylic acid and 
oriented. A mixture of 5.26 mL of beta-mercaptoethanol (BioRad 161-0710) and 94.74 mL of 
Laemelli sample buffer (BioRad 161-0737) was prepared. The 35S ladder is added as follows in 
a labeled, 0.5 mL microcentrifuge tube: 7 kD marker in 5 jaL, 11 kD marker in 5 jiL, 25 kD 
marker in 2 juL, 74 kD marker in 2 jaL. A second labeled tube completes the 35S ladder with: 
combined lysate 14 |uL, sample buffer 32 |uL, 100 |aM IAA 12 |aL, sdH20 22 mL with a total of 
20 \xL per gel. 

In a 0.5 |aL microcentrifuge tube, the following is added: 

2 |uL lysate reaction, 8 \iL sample buffer, 4 jaL 100 mM IAA, 6 jiL sdH20, to a total load 
volume of 20 |iL. The samples are heated at 95°C for 3 minutes and then placed on ice for 2 
minutes before loading gel. For every gel run, the following controls are included: 

a. 10 ]uL of Broad Range Prestained SDS-PAGE standard (BioRad 161-0318) heated to 
37°C to dissolve any precipitated material. 

b. 35S ladder 

c. one negative control per sample 

d. one positive control specific to the fragment under analysis 

During the first 20 minutes, the samples are run at 10 mA (20 mA for two gels). This 
allows the protein to migrate through the resolving gel at a slower rate. After 20 minutes, the 
current is increased to 20 mA (40 mA for two gels) for the remainder of the gel run. The buffer 
volume is checked during the course of the run to assure that nothing has leaked out. Decreased 
buffer volume in the middle chamber will interfere with the current. The average running time is 

3 hours. The lower marker on the polypeptide standard is 7.1 kD (blue band) and should not run 
off the gel. 

After running the gel, the plastic adhesive is removed from the back of the ready gel and 
gently peel off the top plate. The gel will remain attached to the back plate. The gel is placed in 
fixative solution of Isopropanol 250 mL, sdH20 650 mL and acetic acid 100 mL in a volume 
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sufficient to cover gel for 15 minutes with swirling the gel occasionally by hand or on a rotating 
plate. The gel is then placed in a fluorogenic agent of salicylic acid 160 g and sdH20 to 1 L final 
volume, pH adjusted to pH 6.0, in a volume sufficient to cover gel for 15 minutes with swirling 
the gel occasionally by hand or on a rotating plate. The gel is then rinsed with sdH20 to remove 
any excess salicylic acid. 

The gel is dried by sandwiching it between two sheets of cellophane and drying it in a gel 
dryer (BioRad 165-1771) for L5 - 2.5 hours. The dried gel is removed, placed in a film 
cassette(Fisher IB 1502350) taped to a piece of film (Kodak BioMax MR Sigma 870-1302) over 
the dried gel(s), oriented with Identi-kit tape (Diversified Biotech ID-100) and exposed for 3 - 5 
hours at -80°C. The film may be exposed overnight at -20°C or over the weekend at room 
temperature if needed. 

Patient samples are compared to the normal genomic DNA fragments. Truncated 
proteins are possible at any point along the sequence. Therefore, a shift in bands located in any 
patient sample is an indication of a mutation. There are areas in the sequence where a mutation 
can occur that are difficult to detect because of the small molecular weight protein formed by the 
truncation or because a stop signal occurs at the end of the sequence. These mutations are 
scanned for as follows. The base pairs at the 5' end of BRCA1 are sequenced. This assures the 
ability to detect, by means of sequencing, proteins 10 kD or less and the ability to detect, by 
means of protein truncation, anything greater than 10 kD. A mutation causing a stop codon to 
occur at the end of the BRCA1 gene is identified by sequencing the final 257 base pairs. 

The truncated BRCA1 protein should be of equal intensity on the gel as the normal 
BRCA1 protein. When a potential truncated band is identified, the protein must be sized using 
the 35S radiolabeled marker. For example, if a band appears to be in the area of the 50 kD 
marker, then the range of inspection for the mutation is between 40-50 kD. The position of the 
stop signal does not always indicate the position where the mutation occurred. Using the 
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following conversion factor: 270 bp = 10 kD, the molecular weight can be converted into base 
pairs. 

DETAILED METHOD FOR THE DETECTION OF SEQUENCE VARIATIONS IN 
POLYNUCLEOTIDES 

Isolation of Genomic DNA 

White blood cells are collected from the patients and genomic DNA is extracted from the 
white blood cells according to well-known methods (Sambrook, et al., Molecular Cloning, A 
Laboratory Manual, 2nd Ed., 1989, Cold Spring Harbor Laboratory Press, at 9.16 - 9.19). 
Genomic DNA is similarly extracted from a wide variety of fresh tumor cells from biopsy, frozen 
tumor tissue previously surgically removed and tumor cell lines. 

PCR Amplification for Sequencing 

The genomic DNA is used as a template to amplify a DNA fragment encompassing the 
site of the mutation to be tested. The 25 ul PCR reaction contains the following components: 1 
ul template (100 ng/ ml) DNA, 2.5 ul 10X PCR Buffer (PERKIN-ELMER), 1.5 ul dNTP (2 mM 
each dATP, dCTP, dGTP, dTTP), 1.5 ul Forward Primer (10 mM), 1.5 ul Reverse Primer (10 
mM), 0.5 ul (2.5 U total) AMPLITAQ GOLD™ TAQ DNA POLYMERASE or AMPLITAQ7 
TAQ DNA POLYMERASE (PERKIN-ELMER), 1.0 to 5.0 ul (25 mM) MgCl 2 (depending on 
the primer) and distilled water (dH 2 0) up to 25 ul. All reagents for each exon except the 
genomic DNA can be combined in a master mix and aliquoted into the reaction tubes as a pooled 
mixture. 

For each exon analyzed, the following control PCRs are set up: 

(1) "Negative" DNA control (100 ng placental DNA (SIGMA CHEMICAL CO., St. 
Louis, MO) 

(2) Three "no template" controls 

PCR for all exons is performed using the following thermocycling conditions: 
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Temperature Time Number of Cycles 

95°C 5 min. (AMPLITAQ) 1 

°r 10 min. (GOLD) 

95°C 30 sec. \ 

55 ° o C 30 sec. } 30 cycles 

72°C 1 m in / 

72°C 5 min. 1 

4°C hold 1 



Quality control aparo se eel of PC R amplification: 

The quality of the PCR products is examined prior to further analysis by electrophoresing 
an aliquot of each PCR reaction sample on an agarose gel. 5 ul of each PCR reaction is run on 
an agarose gel along side a DNA 100 BP DNA LADDER (Gibco BRL cat# 15628-019). The 
electrophoresed PCR products are analyzed according to the following criteria: 

Each patient sample must show a single band of the size corresponding the number of 
base pairs expected from the length of the PCR product from the forward primer to the reverse 
primer. If a patient sample demonstrates smearing or multiple bands, the PCR reaction must be 
repeated until a clean, single band is detected. If no PCR product is visible or if only a weak 
band is visible, but the control reactions with placental DNA template produced a robust band, 
the patient sample should be re-amplified with 2X as much template DNA. 

All three "no template" reactions must show no amplification products. Any PCR 
product present in these reactions is the result of contamination. If any one of the "no template" 
reactions shows contamination, all PCR products should be discarded and the entire PCR set of 
reactions should be repeated after the appropriate PCR decontamination procedures have been 
taken. 

The optimum amount of PCR product on the gel should be between 50 and 100 ng, which 
can be determined by comparing the intensity of the patient sample PCR products with that of 
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the DNA ladder. If the patient sample PCR products contain less than 50 to 100 ng, the PCR 
reaction should be repeated until sufficient quantity is obtained. 

DNA Sequencing 

For DNA sequencing, double stranded PCR products are labeled with four different 
fluorescent dyes, one specific for each nucleotide, in a cycle sequencing reaction. With Dye 
Terminator Chemistry, when one of these nucleotides is incorporated into the elongating 
sequence it causes a termination at that point. Over the course of the cycle sequencing reaction, 
the dye-labeled nucleotides are incorporated along the length of the PCR product generating 
many different length fragments. 

The dye-labeled PCR products will separate according to size when electrophoresed 
through a polyacrylamide gel. At the lower portion of the gel on an AM automated sequencer, 
the fragments pass through a region where a laser beam continuously scans across the gel. The 
laser excites the fluorescent dyes attached to the fragments causing the emission of light at a 
specific wavelength for each dye. Either a photomultiplier tube (PMT) detects the fluorescent 
light and converts is into an electrical signal (ABI 373) or the light is collected and separated 
according to wavelength by a spectrograph onto a cooled, charge coupled device (CCD) camera 

(ABI 377). In either case the data collection software will collect the signals and store them for 

subsequent sequence analysis. 

PCR products are first purified for sequencing using a QIAQUICK-SPIN PCR 

PURIFICATION KIT (QIAGEN #28104). The purified PCR products are labeled by adding 

primers, fluorescently tagged dNTPs and Taq Polymerase FS in an ABI Prism Dye Terminator 

Cycle Sequencing Kit (PERKIN ELMER/ABI catalog #02154) in a PERKIN ELMER 

GENEAMP 9600 thermocycler. 

The amounts of each component are: 

For Samples For Controls 
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Reagent 


Volume 




Reagent 


Volume 


Dye mix 


8.0 uL 




PGEM 


2.0 uL 


Primer (1.6 mM) 


2.0 uL 




M13 


2.0 uL 


PCR product 


2.0 uL 




Dye mix 


8.0 uL 


sdH20 


8.0 uL 




sdH20 


8.0 uL 


The thermocycling conditions are: 






Temperature 


Time 


# of Cvcles 




96°C 
50°C 


15 sec. \ 
5 sec. } 


25 







60°C 
4°C 



4 min. / 



hold 1 

The product is then loaded into a gel and placed into an ABI DNA Sequencer (Models 
373A & 377) and run. The sequence obtained is analyzed by comparison to the wild type 
(reference) sequence using SEQUENCE NAVIGATOR software. When a sequence does not 
align, it indicates a possible mutation. The DNA sequence is determined in both the forward and 
reverse directions. All results are provided to a second reader for review. 

Heterozygous/homozygous point mutations and polymorphisms must be seen in both 
strands. Frame shift mutations will be seen in both strands and must have clear double peaks in 
frame shift regions to be so identified. 

PCR Amplification for ASO 

The genomic DNA is used as a template to amplify a separate DNA fragment 
encompassing the site of the mutation to be tested. The 50 ml PCR reaction contains the 
following components: 1 ml template (100 ng/ ml) DNA, 5.0 ml 10X PCR Buffer (PERKIN- 
ELMER), 2.5 ml dNTP (2mM each dATP, dCTP, dGTP, dTTP), 2.5 ml Forward Primer (10 
mM), 2.5 ml Reverse Primer (10 mM), 0.5 ml (2.5 U total) AMPLITAQ7 TAQ DNA 
POLYMERASE or AMPLITAQ GOLD™ DNA POLYMERASE (PERKIN-ELMER), 1.0 to 5.0 
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ml (25 mM) MgCl 2 (depending on the primer) and distilled water (dH 2 0) up to 50 ml. All 
reagents for each exon except the genomic DNA can be combined in a master mix and aliquoted 
into the reaction tubes as a pooled mixture. 

For each exon analyzed, the following control PCRs are set up: 

(1) "Negative" DNA control (100 ng placental DNA (SIGMA CHEMICAL CO., St. 
Louis, MO) 

(2) Three "no template" controls 

PCR for all exons is performed using the following thermocycling conditions: 

Temperature Time Number of Cycles 

9 5°C 5 min.(AMPLITAQ) 1 

or 10 min. (GOLD) 
95°C 30 sec. \ 

55 ° c 30 sec. } 30 cycles 

72°C 1 m in / 

72°C 5 min. 1 

4°C hold 1 

The quality control agarose gel of PCR amplification is performed as above. 

Binding P CR Products to Nvlon Membrane 

The PCR products are denatured no more than 30 minutes prior to binding the PCR 
products to the nylon membrane. To denature the PCR products, the remaining PCR reaction (45 
ml) and the appropriate positive control mutant gene amplification product are diluted to 200 ml 
final volume with PCR Diluent Solution (500 mM NaOH, 2.0 M NaCl, 25 mM EDTA) and 
mixed thoroughly. The mixture is heated to 95°C for 5 minutes, and immediately placed on ice 
and held on ice until loaded onto dot blotter, as described below. 

The PCR products are bound to 9 cm by 13 cm nylon ZETA PROBE BLOTTING 
MEMBRANE (BIO-RAD, Hercules, CA, catalog number 162-0153) using a BIO-RAD dot 
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blotter apparatus. Forceps and gloves are used at all times throughout the ASO analysis to 
manipulate the membrane, with care taken never to touch the surface of the membrane with bare 
hands or latex gloves. 

Pieces of 3MM filter paper [WHATMAN7, Clifton, NJ] and nylon membrane are pre-wet 
in 10X SSC prepared fresh from 20X SSC buffer stock. The vacuum apparatus is rinsed 
thoroughly with dH 2 0 prior to assembly with the membrane. 100 ml of each denatured PCR 
product is added to the wells of the blotting apparatus. Each row of the blotting apparatus 
contains a set of reactions for a single exon to be tested, including a placental DNA (negative) 
control, a synthetic oligonucleotide with the desired mutation or a PCR product from a known 
mutant sample (positive control), and three no template DNA controls. 

After applying PCR products, the nylon filter is placed DNA side up on a piece of 3 MM 
filter paper saturated with denaturing solution (1.5 M NaCl, 0.5 M NaOH) for 5 minutes. The 
membrane is transferred to a piece of 3 MM filter paper saturated with neutralizing solution (1 M 
Tris-HCl, pH 8, 1.5 M NaCl) for 5 minutes. The neutralized membrane is then transferred to a 
dry 3 MM filter DNA side up, and exposed to ultraviolet light (STRALINKER, STRATAGENE, 
La Jolla, CA) for exactly 45 seconds the fix the DNA to the membrane. This UV crosslinking 
should be performed within 30 min. of the denaturation/neutralization steps. The nylon 
membrane is then cut into strips such that each strip contains a single row of blots of one set of 
reactions for a single exon. 

Hybridizi ng Labeled Oligonucleotides to the Nylon Membrane 
Prehvbridization 

The strip is prehybridized at 52°C incubation using the HYBAID7 (SAVANT 
INSTRUMENTS, INC., Holbrook, NY) hybridization oven. 2X SSC (15 to 20 ml) is preheated 
to 52°C in a water bath. For each nylon strip, a single piece of nylon mesh cut slightly larger 
than the nylon membrane strip (approximately 1" x 5") is pre-wet with 2X SSC. Each single 
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nylon membrane is removed from the prehybridization solution and placed on top of the nylon 
mesh. The membrane/mesh "sandwich" is then transferred onto a piece of Parafilm™. The 
membrane/mesh sandwich is rolled lengthwise and placed into an appropriate HYBAID7 bottle, 
such that the rotary action of the HYBAID7 apparatus caused the membrane to unroll. The 
bottle is capped and gently rolled to cause the membrane/mesh to unroll and to evenly distribute 
the 2X SSC, making sure that no air bubbles formed between the membrane and mesh or 
between the mesh and the side of the bottle. The 2X SSC is discarded and replaced with 5 ml 
TMAC Hybridization Solution, which contains 3 M TMAC (tetramethyl ammoniumchloride - 
SIGMA T-3411), 100 raM Na 3 P0 4 (pH 6.8), 1 mM EDTA, 5X Denhardfs (1% Ficoll, 1% 
polyvinylpyrrolidone, 1% BSA (fraction V)), 0.6% SDS, and 100 mg/ml Herring Sperm DNA. 
The filter strips are prehybridized at 52°C with medium rotation (approx. 8.5 setting on the 
HYBAID7 speed control) for at least one hour. Prehybridization can also be performed 
overnight. 

Labeling Oligonucleotides 

The DNA sequences of the numerous oligonucleotide probes are used to detect the 
BRCAI mutation. For each mutation, a mutant and a normal oligonucleotide must be labeled. 
While only five pairs of oligonucleotide probes are listed below, corresponding oligonucleotides 
for each mutation may be prepared and used in a similar manner. 

mutation 185delAG . 

wild-type 5'-AAT CTT AGA GTG TCC CA-3 ', SEQ ID NO:3 
mutant 5'-ATC TTA GTG TCC CAC CT-3 ', SEQ ID NO:4 

mutation 1 136insA . 

wild-type 5'-CAG AAA AAA AGG TAG AT-3', SEQ ID NO:5 
mutant 5'-CAG AAA AAA AAG GTA GA-3', SEQ ID NO:6 

mutation 5383insC. 
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wild-type 



5'-AGA GAA TCC CAG GAC AG-3\ SEQ ID NO:7 
5'-AGA GAA TCC CCA GGA CA-3\ SEQ ID NO:8 



mutant 



mutationC4446T . 



wild- type 



5'-AGG ACC TGC GAA ATC CA-3% SEQ ID NO:9 
5'-AGG ACC TGT GAA ATC CA-3\ SEQ ID NO: 10 



mutant 



Each labeling reaction contains 2 ml 5X Kinase buffer (or 1 ml of 10X Kinase buffer), 5 
ml gamma-ATP 32 P (not more than one week old), 1 jil T4 polynucleotide kinase, 3 jil 
oligonucleotide (20 mM stock), sterile H 2 0 to 10 jal final volume if necessary. The reactions are 
incubated at 37°C for 30 minutes, then at 65°C for 10 minutes to heat inactivate the kinase. The 
kinase reaction is diluted with an equal volume (10 jul) of sterile dH 2 0 (distilled water). 

The oligonucleotides are purified on STE MICRO SELECT-D, G-25 spin columns 
(catalog no. 5303-356769), according to the manufacturer's instructions. The 20 |il synthetic 
oligonucleotide eluate is diluted with 80 dH 2 0 (final volume = 100 jul). The amount of 
radioactivity in the oligonucleotide sample is determined by measuring the radioactive counts per 
minute (cpm). The total radioactivity must be at least 2 million cpm. For any samples 
containing less than 2 million cpm total, the labeling reaction is repeated. 

Hybridization with Mutant Oligonucleotides 

Approximately 2-5 million cpm of the labeled mutant oligonucleotide probe is diluted 
into 5 ml of TMAC hybridization solution, containing 40 |il of 20 mM stock of unlabeled normal 
oligonucleotide. The probe mix is preheated to 52°C in the hybridization oven. The pre- 
hybridization solution is removed from each bottle and replaced with the probe mix. The filter is 
hybridized for 1 hour at 52°C with moderate agitation. Following hybridization, the probe mix is 
decanted into a storage tube and stored at -20°C. The filter is rinsed by adding approximately 20 
ml of 2x SSC + 0.1% SDS at room temperature and rolling the capped bottle gently for 
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approximately 30 seconds and pouring off the rinse. The filter is then washed with 2x SSC + 
0. 1% SDS at room temperature for 20 to 30 minutes, with shaking. 

The membrane is removed from the wash and placed on a dry piece of 3 MM 
WHATMAN filter paper then wrapped in one layer of plastic wrap, placed on the 
autoradiography film, and exposed for about five hours depending upon a survey meter 
indicating the level of radioactivity . The film is developed in an automatic film processor. 

Control Hybridization with Normal Oligonucleotides 

The purpose of this step is to ensure that the PCR products are transferred efficiently to 
the nylon membrane. 

Following hybridization with the mutant oligonucleotide, as described in the Examples 
above, each nylon membrane is washed in 2X SSC, 0.1% SDS for 20 minutes at 65°C to melt off 
the mutant oligonucleotide probes. The nylon strips are then prehybridized together in 40 ml of 
TMAC hybridization solution for at least 1 hour at 52°C in a shaking water bath. 2-5 million 
counts of each of the normal labeled oligonucleotide probes plus 40 fil of 20 mM stock of 
unlabeled normal oligonucleotide are added directly to the container containing the nylon 
membranes and the prehybridization solution. The filter and probes are hybridized at 52°C with 
shaking for at least 1 hour. Hybridization can be performed overnight, if necessary. The 
hybridization solution is poured off, and the nylon membrane is rinsed in 2X SSC, 0.1% SDS for 
1 minute with gentle swirling by hand. Ths rinse is poured off and the membrane is washed in 
2X SSC, 0.1% SDS at room temperature for 20 minutes with shaking. 

The nylon membrane is removed placed on a dry piece of 3 MM WHATMAN filter paper. 
The nylon membrane is then wrapped in one layer of plastic wrap and placed on 
autoradiography film, and exposure is for at least 1 hour. 

For each sample, adequate transfer to the membrane is indicated by a strong 
autoradiographic hybridization signal. For each sample, an absent or weak signal when 
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hybridized with its normal oligonucleotide, indicates an unsuccessful transfer of PCR product, 
and it is a false negative. The ASO analysis must be repeated for any sample that did not 
successfully transfer to the nylon membrane. 
Interpreting Results 

After hybridizing with mutant oligonucleotides, the results for each exon are interpreted 
as follows: 

Table 4A 



Result 



Interpretation 



Action 



(+) (-) 



NT 



NT 



NT 



(+) O 



NT NT NT 



All quality controls 
indicate assay is 
successful 



Assay not specific, 
mutant oligonucleotide 
hybridizing to normal 
DNA. 



Mutant oligonucleotide 
probe is either washed 
off or did not label well 
enough, 

or PCR product is not 
transferred to membrane 
efficiently. 



Record results, 
dark circles are 
mutation 

positive, and all 
others are 
negative 



Rewash membrane 
30 minutes longer 
at appropriate 
temperature and 
re-expose . 



Rehybridize with 
remaining labeled 
oligonucleotide . 
If still no 
signal, perform 
normal 

oligonucleotide 
hyb. as per the 
Examples to test 
transfer of PCR 
to membrane. 
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Q 

<£ 

J3 
CO 

m 

09 

W 

Q 

ru 
ru 
a 



(+) (-) 



NT NT NT 



(+) (") 



NT NT NT 



Positive and negative 
controls indicate assay 
is successful, but PGR is 
contaminated. 



Perform standard 
clean up 
procedures for 
PCR 

contamination . 



After hybridization with normal oligonucleotides, interpret the results as follows: 



Table 4B 



Results indicate transfer Record results, 
of PCR products to 
membrane is successful. 

(+) (-) NT NT NT 

This sample will 
have to be 
transferred to 
another membrane 
and the assay 
repeated. 



(+) (-) 



#1 NT NT NT 



Results indicate transfer 
of patient sample #1 is 
inefficient. May get 
false negative from this 
sample . 
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The sample #1 should be lighter than the controls. Patient samples containing a mutation 
are generally heterozygous and will hybridize to both the normal and mutant oligonucleotide 
probes. 

DATA ON SPECIFIC MUTATIONS 

The following specific mutations are examples of those which are presumed to be 
clinically significant for typing current cancer cells or a germ line mutation increasing the 
susceptibility to a tumor. A few of these mutations were also found by others as stated in 
TABLE 1 above. 

TABLE 8 
List of Nonsense Mutations 

T127A, T127g, G144T, G147T, C153T, C174T, A177T, T184A, T184g, G186T, T191A, 
T200A, G204T, T208A, A213T, G216T, A231T, T236A, C251A, A252T, C260A, A267T, 
C279T, A282T, A285T, C295A, C295g, C297T, T302A, T307A, T307g, T311A, A312T, 
A327T, C339T, G342T, A351T, C360T, G369T, G372T, T379A, A381T, T392A, C399T, 
T415A, G417T, T422A, T422G, T434A, T434G, A444T, A447T, G450T, G465T, A474T, 
G480T, C495T, C509A, C509G, A510T, A522T, A525T, C534T, G540T, G546T, T559A, 
C561T, G564T, C582T, G597T, A606T, A621T, C624T, C633T, C639T, A642T, C656A, 
C656G, G660T, T664A, G666T, G681T, A696T, T707A, T707G, C710A, G717T, C723T, 
G726T, T730A, T733A, T733g, C735T, C747T, G750T, G762T, T772A, A783T, A786T, 
T797A, G798T, G807T, G828T, C837T, T856A, G867T, A870T, G882T, G894T, A897T, 
T902A, T902G, C903T, C919A, C919g, T925A, G933T, T941A, C964A, C964g, T967A, 
T967g, C969T, G975T, T988A, T988g, T991A, T991g, A999T, A1005T, G1017T, A1020T, 
G1026T, T1034A, A1038T, A1044T, C1047T, T1057A, T1057g, C1068T, A1077T, G1081A, 
G1082A, G1086T, A1092T, G1095T, T1103A, G1128T, A1131T, A1134T, T1163A, G1164T, 
A1167T, A1170T, G1173T, G1177A, G1178A, A1182T, C1185T, A1188T, C1199A, C1201A, 
C1201g, G1203T, A1212T, G1221T, G1234A, G1235A, C1257T, A1260T, G1269T, G1273A, 
G1274A, A1281T, G1290T, T1297A, T1297g, C1312A, C1312g, G1323T, G1329T, C1333A, 
C1333g, A1341T, T1357A, G1371T, G1380T, T1385A, T1385G, C1396A, C1396g, G1398T, 
A1401T, T1411A, T1411g, G1431T, T1438A, T1438g, T1445A, A1446T, G1452T, A1455T, 
A1467T, C1471A, C1471g, G1476T, G1488T, A1494T, A1506T, T1514A, T1514G, A1518T, 
A1521T, T1540A, T1540g, G1554T, G1569T, G1584T, C1590T, C1599T, G1602T, A1620T, 
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T1624A, T1624g, A1626T, A1632T, A1638T, C1648A, C1648g, G1662T, A1674T A1677T 
T1687A, C1695T, A1698T, G1707T, C1719T, G1722T, C1731T, G1737T, C1740T C1749T 
G1779T, A1785T, A1791T, C1806T, G1812T, A1815T, G1833T, C1837A, C1837g' G1842T 
A1845T, G1848T, A1860T, A1866T, G1872T, G1902T, G1908T, T1912A, T1912g' C1927a' 
C1927g, A1929T, A1938T, A1941T, A1959T, G1989T, A2004T, T2027A, G2031T T2035a' 
C2037T, T2051A, G2061T, G2064T, A2O70T, A2073T, A2076T, A2079T, C2084a' C2084g' 
C2088T, A2109T, C2118T, G2127T, A2133T, G2136T, G2148T, A2154T, A2157T A2166T 
G2175T, C2178T, A2187T, A2190T, G2214T, A2220T, T2224A, T2224g, A2250T T2255a' 
C2257A, C2257g, G2268T, A2274T, G2277T, A2301T, G2304T, G2307T, A2310T G2313T 
G2316T, A2319T, G2325T, A2334T, G2352T, A2361T, T2374A, T2374g, G2379T G2382T 
T2392A, C2394T, G2400T, A2403T, G2412T, C2428A, C2428g, T2450A, T2450G C2457T 
G2460T, C2470A, T2473A, T2473g, G2478T, A2496T, A2502T, G2508T, A2S17T T2522a' 
C2529T, T2534A, G2544T, A2553T, G2556T, T2573A, A2577T, A2586T, G2598T A2607T 
T2612A, T2612G, T2617A, G2619T, G2625T, G2643T, G2655T, G2661T, G2664T G2670T 
C2682T, T2687A, T2687G, T2689A, C2691T, A2703T, C2710A, C2710g, A2712T C2718T 
C2722A, C2722g, C2737A, C2737g, G2745T, G2754T, G2757T, G2760T, T2765A T2794a' 
T2794g, A2796T, A2799T, C2802T, A2811T, G2823T, T2828A, G2829T, C2832T, A2835t' 
G2838T, G2841T, C2847T, G2850T, A2853T, G2859T, A2871T, C2880T, C2919T A2922T 
A2928T, A2946T, T2951A, A2958T, G2961T, T2978A, C2983A, C2983g, C2988T A2994t' 
G3O03T, G3009T, A3027T, G3033T, T3040A, T3040g, C3042T, T3053A, T3053G,' A3078t' 
C3082A, C3082g, A309OT, A3096T, T3101A, A3102T, A3105T, G3117T, G3120T G3129T 
G3132T, C3139A, C3139g, C3145A, C3145g, G3150T, A3153T, G3156T, G3162T,' G3168T 
A3213T, G3216T, A3228T, G3231T, C3241A, C3241g, G3255T, G3276T, G3297T G3315T 
C3324T, G3330T, A3339T, A3345T, A3354T, T3358A, A3372T, T3376A, T3376g, T3385A 
C3387T, G3393T, T3401A, T3401G, A3402T, C3405T, G3417T, T3428A, A3429T, G3438T 
A3444T, A3447T, C3450T, G3453T, T3458A, T3458G, G3459T, G3462T, C3471T T3500A 
T3500G, C3508A, C3508g, T3517A, T3517g, G3519T, C3522T, G3531T, C3549T, T3557A 
G3561T, T3580A, T3580g, G3591T, A3597T, G3600T, G3618T, A3630T, G3633T, A3654T 
C3663T, A3666T, G3669T, G3672T, T3712A, C3717T, C3725A, C3725G, C3726T, A3729T 
A3738T, A3741T, T3745A, T3745g, G3747T, C3754A, C3754g, G3756T, G3759T, T3766A, 
T3766g, G3774T, G3780T, G3783T, C3794A, C3798T, T380SA, T3808A, T3808g, A3816T, 
C3837T, G3867T, T3872A, A3879T, G3888T, G3891T, T3898A, T3898g, T3901A, T3901g 
C3904A, C3904g, T3907A, A3909T, T3919A, T3919g, C3929A, C3936T, T3946A, A3951T, 
C3960T, G3963T, G3978T, G3981T, A3987T, T3992A, T4003A, C4012A, C4012g, C4014T, 
C4019A, G4023T, T4027A, G4029T, T4036A, C4056T, T4069A, A4083T, C4086T, C4098T, 
G4104T, C4110T, G4113T, A4131T, G4134T, T4138A, C4144A, C4144g, G4152T, G4155T 
A4158T, G4161T, T4171A, G4173T, G4176T, C4185T, G4188T, G4191T, C4194T, C4207A, 
C4207g, T4213A, T4213g, G4218T, T4235A, G4236T, G4242T, G4257T, C4265A, C4267A, 
C4267g, C4281T, T4294A, T4294g, C4302T, C4305T, C4320T, A4335T, C4341T, C4344T, 
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G4347T, G4356T, G4362T, T4372A, T4372g, G4374T, C4377T, C4389T, C4406A C4406G 
G4437T, C4446T, G4455T, C4458T, C4468A, C4468g, G4470T, A4473T, T4483A T4483e' 
C4489A, C4489g, C4491T, A4494T, G4503T, C4508A, C4508G, C4518T, G4527T ' A4545T 
G4551T, A4578T, A4584T, G4587T, G4593T, G4599T, C4606A, C4606g, A4617T C4622a' 
C4627A, C4627g, T4630A, T4630g, G4642A, G4643A, C4646A, C4646G, C4658A C4671t' 
A4677T, C4685A, C4685G, C4692T, G4695T, G4698T, A4707T, G4722T G4725T C4728t' 
C4731T, G4737T, G4740T, T4759A, G4764T, C4775A, C4775G, T4777A, C4785t' G4794t' 
G4797T, C4808A, C4808G, G4812T, G4818T, G4845T, G4860T, A4866T, G4875t' C4879a' 
C4879g, C4906A, C4906g, T4918A, A4920T, C4929T, T4933A, A4935T G4944T C4953T ? 
T4994A, T4994G, G5004T, G5007T, G5022T, A5025T, G5031T, T5035A C5044A C5044g' 
G5049T, A5061T, A5064T, G5097T, G5100T, C5117A, C5117G, A5118T, A5127T' A5130T 
T5146A, T5146g, G5163T, G5166T, A5187T, G5199T, T5210A, G5211T, A5223T T5228a' 
T5228G, G5235T, G5244T, G5247T, A5250T, G5254A, G5255A, T5267A, T5267g' G5272a' 
G5273A, C5280T, A5289T, G5292T, A5295T, A5298T, G5310T, G5322T, A5328T G5331T 
G5346T, A5349T, C5358T, A5367T, C5370T, A5376T, G5379T, C5385T, A5391T A5394T 
G5412T, T5420A, C5423A, T5426A, T5426G, C5454T, G5460T, G5464A, G5465A C5472T 
T5480A, A5496T, G5499T, C5506A, C5506g, C5509A, C5509g, C5550T, G5563 A,' G5564a' 
G5568T, C5595T, T5603A, G5604T, C5622T, G5625T, G5629A, G5630A, T5635A C5654A 
C5654G, C5655T, C5660A, C5661T, G5664T, C5678A, C5678G, C5688T, C5708A, C5708G,' 
G5710A. 



TABLE 9 
List of One Base Deletions 

124delA, 125delT, 126delT, 127delT, 128delA, 129delT, 130delC, 131delT, 132delG, 133delC 
134delT, 135delC, 136delT, 137delT, 138delC, 139delG, 140delC, 141delG, 142delT, 143delT 
144delG, 145delA, 146delA, 147delG, 148delA, 149delA, 150delG, 151delT, 152delA, 153deic' 
154delA, 155delA, 156delA, 157delA, 158delT, 159delG, 160delT, 161delC, 162delA, 163delT 
164delT, 165delA, 166delA, 167deiT, 168delG, 169delC, 170delT, 171delA, 172delT, 173delG' 
174delC, 175deIA, 176delG, 177delA, 178delA, 179delA, 180delA, 181delT, 182delC, 183delT 
184delT, 185delA, 186delG, 187delA, 188delG, 189delT, 190delG, 191delT, 192delC 193deic' 
194delC, 195delA, 196delT, 197delC, 198delT, 199delG, 200delT, 201delC, 202delT,' 203delG 
204delG, 20SdelA, 206delG, 207delT, 208delT, 209delG, 210delA, 211delT, 212delC, 213delA' 
214delA, 215delG, 216delG, 217delA, 218delA, 219delC, 220delC, 221delT, 222delG, 223delT 
224delC, 225delT, 226delC, 227delC, 228delA, 229delC, 230delA, 231delA, 232delA, 233delG' 
234delT, 235delG, 236delT, 237delG, 238deiA, 239delC, 240delC, 241delA, 242delC, 243delA 
244delT, 245delA, 246delT, 247delT, 248delT, 249delT, 250delG, 251delC, 252delA, 253delA' 
254delA, 255delT, 256delT, 257delT, 258delT, 259delG, 260delC, 261delA, 262delT, 263delG, 
264delC, 265delT, 266delG, 267delA, 268delA, 269delA, 270delC, 271delT, 272delT, 273delC, 
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274delT, 275delC, 276delA, 277delA, 278delC, 279delC, 280delA, 281delG, 282delA 283delA 
284delG, 285delA, 286delA, 287delA, 288delG, 289delG, 290delG, 291delC, 292delC 293delT 
294delT, 295delC, 296delA, 297delC, 298delA, 299delG, 300delT, 301delG, 302dell' 303deic' 
304delC, 305delT, 306delT, 307delT, 308delA, 309delT, 310delG, 311delT, 312delA' 313delA' 
314delG, 315delA, 3 1 6delA, 3 1 7delT, 3 1 8delG, 319delA, 320delT, 321delA, 322delT 323delA' 
324delA, 325delC, 326delC, 327delA, 328delA, 329delA, 330delA, 33 ldelG ' 332delG' 
333delA, 334delG, 335delC, 336delC, 337delT, 338delA, 339delC, 340delA, 341delA 342delG' 
343delA, 344delA, 345delA, 346delG, 347delT, 348delA, 349delC, 350delG, 351delA' 352delG' 
353delA, 354delT, 355delT, 356delT, 357delA, 358delG, 359delT, 360delC, 361delA' 362delA' 
363delC, 364delT, 365delT, 366delG, 367delT, 368delT, 369delG, 370deIA, 371delA' 372deIG' 
373delA, 374delG, 375delC, 376delT, 377delA, 378delT, 379delT, 380delG, 381delA 382delA' 
383delA, 384delA, 385delT, 386delC, 387delA, 388delT, 389delT, 390delT, 391delG 392delT 
393delG, 394delC, 395delT, 396delT, 397delT, 398delT, 399delC, 400delA, 401delG' 402delC 
403delT, 404delT, 405delG, 406delA, 407delC, 408delA, 409delC, 410delA, 41 ldelG 412delG' 
413delT, 414delT, 415delT, 416delG, 417delG, 418delA, 419delG, 420delT, 421delA 422delT' 
423delG, 424delC, 425delA, 426delA, 427delA, 428delC, 429delA, 430delG, 431deic' 432delT' 
433delA, 434delT, 435delA, 436delA, 437delT, 438delT, 439delT, 440delT, 441delG'442delc' 
443delA, 444delA, 445delA, 446delA, 447delA, 448delA, 449delG, 450delG '451delA' 
452delA, 453delA, 454delA, 455delT, 456delA, 457delA, 458delC, 459delT, 460delC, 461delT 
462delC, 463delC, 464deIT, 465delG, 466delA, 467delA, 468delC, 469delA, 470delT,' 471deic' 
472delT, 473delA, 474delA, 475delA, 476delA, 477delG, 478delA, 479delT, 480delG,' 481delA' 
482delA, 483delG, 484delT, 485delT, 486delT, 487delC, 488delT, 489delA, 490delT, 491deic' 
492delA, 493delT, 494delC, 495delC, 496delA, 497delA, 498delA, 499delG, 500delT 501delA' 
502delT, 503delG, 504delG, 505delG, 506delC, 507delT, 508delA, 509delC, 510delA, 511delG' 
512delA, 513delA, 514delA, 515delC, 516delC, 517delG, 518delT, 519delG, 520delC, 521deic' 
522delA, 523delA, 524delA, 525delA, 526delG, 527delA, 528delC, 529delT, 530delT, 531deic' 
532delT, 533delA, 534delC, 535delA, 536delG, 537delA, 538delG, 539delT, 540delG, 541delA' 
542delA, 543delC, 544delC, 545delC, 546delG, 547delA, 548delA, 549delA, 550delA, 551 deli; 
552delC, 553delC, 554delT, 555delT, 556delC, 557delC, 558delT, 559delT, 560delG, 561delC, 
562delA, 563delG, 564delG, 565delA, 566delA, 567delA, 568delC, 569delC, 570delA 
571delG, 572delT, 573delC, 574delT, 575delC, 576delA, 577delG, 578delT, 579delG, 580delT, 
581delC, 582delC, 583delA, 584delA, 585delC, 586delT, 587delC, 588delT, 589delC, 590delT 
591delA, 592delA, 593delC, 594delC, 595delT, 596delT, 597delG, 598delG, 599delA, 600delA, 
601delC, 602delT, 603delG, 604delT, 605delG, 606delA, 607delG, 608delA, 609delA, 610delC, 
6\ IdelT, 612delC, 613delT, 614delG, 615delA, 616delG, 617delG, 618delA, 619delC, 620delA, 
621delA, 622delA, 623delG, 624delC, 625delA, 626delG, 627delC, 628delG, 629delG, 
630delA, 631delT, 632delA, 633delC, 634delA, 635delA, 636delC, 637delC, 638delT, 639delC, 
640delA, 641delA, 642delA, 643delA, 644delG, 645delA, 646delC, 647delG, 648delT, 649delC, 
650delT, 651delG, 652delT, 653delC, 654delT, 655delA, 656delC, 657delA, 658delT, 659delT, 
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660deIG, 661delA, 662delA, 663delT, 664delT, 665delG, 666delG, 667delG, 668deiA, 669delT, 
670delC, 671delT, 672delG, 673delA, 674delT, 675delT, 676delC, 677delT, 678delT, 679delC,' 
680delT, 681delG, 682delA, 683delA, 684delG, 685delA, 686delT, 687delA, 688delC, 689deic' 
690delG, 691delT, 692delT, 693delA, 694delA, 695delT, 696delA, 697delA, 698delG, 699delG! 
700delC, 701delA, 702delA, 703delC, 704delT, 705delT, 706delA, 707delT, 708delT, 709delG,' 
710delC, 71 IdelA, 712delG, 713delT, 714delG, 715delT, 716delG, 717delG, 718delG, 719delA' 
720delG, 721 del A, 722delT, 723delC, 724delA, 725delA, 726delG, 727delA, 728delA, 729delT' 
730delT, 731delG, 732delT, 733delT, 734delA, 735delC, 736delA, 737delA, 738delA, 739delT, 
740delC, 74 IdelA, 742delC, 743delC, 744delC, 745delC, 746delT, 747delC, 748delA, 749delA, 
750delG, 751delG, 752delA, 753delA, 754delC, 755delC, 756delA, 757delG, 758delG, 
759delG, 760delA, 761delT, 762delG, 763delA, 764delA, 765delA, 766delT, 767delC, 768delA, 
769delG, 770delT, 771delT, 772delT, 773delG, 774delG, 775delA, 776delT, 777delT, 778delC,' 
779delT, 780delG, 781delC, 782delA, 783delA, 784delA, 785delA, 786delA, 787delA, 788delG, 
789delG, 790delC, 791delT, 792delG, 793delC, 794delT, 795delT, 796delG, 797delT, 798delG, 
799delA, 800delA, 801delT, 802delT, 803delT, 804delT, 805delC, 806delT, 807delG, 808delA, 
809delG, 810delA, 81 ldelC, 812delG, 813delG, 814delA, 815delT, 816delG, 817delT, 818delA> 
819delA, 820delC, 821delA, 822delA, 823delA, 824delT, 825delA, 826delC, 827delT, 828delG, 
829delA, 830delA, 831delC, 832delA, 833delT, 834delC, 835delA, 836delT, 837delC, 838delA, 
839delA, 840delC, 841delC, 842delC, 843delA, 844delG, 845delT, 846delA, 847delA, 848delT, 
849delA, 850delA, 851delT, 852delG, 853delA, 854delT, 855delT, 856delT, 857delG, 858delA, 
859delA, 860delC, 86 IdelA, 862delC, 863delC, 864delA, 865delC, 866delT, 867delG, 868delA, 
869delG, 870delA, 87 IdelA, 872delG, 873delC, 874delG, 875delT, 876delG, 877delC, 878delA, 
879delG, 880delC, 88ldelT, 882delG, 883delA, 884delG, 885delA, 886delG, 887delG, 888delC, 
889delA, 890delT, 891delC, 892delC, 893delA, 894delG, 895delA, 896delA, 897delA, 898delA, 
899delG, 900delT, 90 IdelA, 902delT, 903delC, 904delA, 905delG, 906delG, 907delG, 908delT, 
909delA, 910delG, 911delT, 912delT, 913delC, 914delT, 915delG, 916delT, 917delT, 918delT, 
919delC, 920delA, 92 IdelA, 922delA, 923delC, 924delT, 925delT, 926delG, 927delC, 928delA, 
929delT, 930delG, 931delT, 932delG, 933delG, 934delA, 935delG, 936delC, 937delC, 938delA, 
939delT, 940delG, 941delT, 942delG, 943ddG, 944delC, 945delA, 946delC, 947delA, 948delA, 
949delA, 950delT, 95 IdelA, 952delC, 953delT, 954delC, 955delA, 956delT, 957delG, 958delC, 
959delC, 960delA, 961delG, 962delC, 963delT, 964delC, 965delA, 966delT, 967delT, 968delA, 
969delC, 970delA, 971delG, 972delC, 973delA, 974delT, 975delG, 976delA, 977delG, 978delA, 
979delA, 980delC, 98 IdelA, 982delG, 983delC, 984delA, 985delG, 986delT, 987delT, 988delT, 
989delA, 990delT, 991delT, 992delA, 993delC, 994delT, 995delC, 996delA, 997delC, 998delT, 
999delA, lOOOdelA, 100 IdelA, 1002delG, 1003delA, 1004delC, 1005delA, 1006delG, 
1007delA, 1008delA, 1009delT, lOlOdelG, 101 IdelA, 1012delA, 1013delT, 1014delG, 
1015delT, 1016delA, 1017delG, 1018delA, 1019delA, 1020delA, 102 IdelA, 1022delG, 
1023delG, 1024delC, 1025delT, 1026delG, 1027delA, 1028delA, 1029delT, 1030delT, 
103 ldelC, 1032delT, 1033delG, 1034delT, 1035delA, 1036delA, 1037delT, 1038delA, 
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1039delA, 1040delA, 1041delA, 1042delG, 1043delC, 1044delA, 1045delA, 1046delA 
1047delC, 1048delA, 1049delG, 1050delC, 1051delC, 1052delT, 1053delG, 1054delG' 

1055delC, 1056delT, 1057delT, 1058delA, 1059delG, 1060delC, 1061delA, 1062delA' 

1063delG, 1064delG, 1065delA, 1066delG, 1067delC, 1068delC, 1069delA, 1070delA' 

1071delC, 1072delA, 1073delT, 1074delA, 1075delA, 1076delC, 1077delA, 1078delG' 

1079delA, 1080delT, 1081delG, 1082delG, 1083delG, 1084delC, 1085delT, 1086delG' 

1087delG, 1088delA, 1089delA, 1090delG, 1091delT, 1092delA, 1093delA, 1094delG' 

1095delG, 1096delA, 1097delA, 1098delA, 1099delC, llOOdelA, HOldelT, 1102delG' 

1103delT, 1104delA, 1105delA, 1106delT, 1107delG, 1108delA, 1109delT, HlOdelA' 

lllldelG, 1112delG, 1113delC, 1114delG, 1115delG, 1116delA, 1117delC, 1118delT' 

1119delC, 1120delC, 1121deiC, 1122delA, 1123delG, 1124delC, 1125delA, 1126deic' 

1127delA, 1128delG, 1129delA, 1130delA, 1131delA, 1132delA, 1133delA, 1134delA,' 

1135delA, 1136delG, 1137delG, 1138delT, 1139delA, 1140delG, 1141delA, 1142delT 

1143delC, 1144delT > 1145delG, 1146delA, 1147delA, 1148delT, li49delG,' 1150delC,' 

1151delT, 1152delG, 1153delA, 1154delT, 1155delC, 1156delC, 1157delC, U58deic' 

1159delT, 1160delG, 1161delT, 1162delG, 1163delT, 1164delG, 1165delA, 1166delG' 

1167delA, 1168delG, 1169delA, 1170delA, 1171delA, 1172delA, 1173delG, 1174delA' 

1175delA, 1176delT, 1177delG, 1178delG, 1179delA, 1180delA, 1181delT, 1182delA' 

1183delA, 1184delG, 1185delC, 1186delA, 1187delG, 1188delA, 1189delA, 1190delA' 

1191delC, 1192delT, 1193delG, 1194delC, 1195delC, 1196delA, U97delT, 1198delG' 

1199delC, 1200delT, 1201delC, 1202delA, 1203delG, 1204delA, 1205delG, 1206delA 

1207delA, 1208delT, 1209delC, 1210delC, 1211delT, 1212delA, 1213delG, 1214delA 

1215delG, 1216delA, 1217delT, 1218delA, 1219delC, 1220delT, 1221delG, 1222delA 

1223delA, 1224delG, 1225delA, 1226delT, 1227delG, 1228delT, 1229delT, 1230delC, 

1231delC, 1232delT, 1233delT, 1234delG, 1235delG, 1236delA, 1237delT, 1238delA, 

1239delA, 1240delC, 1241delA, 1242delC, 1243delT, 1244delA, 1245delA, 1246delA, 

1247delT, 1248delA, 1249delG, 1250delC, 1251delA, 1252delG, 1253delC, 1254delA, 

1255delT, 1256delT, 1257delC, 1258delA, 1259delG, 1260delA, 1261delA 5 1262delA, 

1263delG, 1264delT, 1265delT, 1266de4A, 1267delA, 1268delT, 1269delG, 1270delA, 

1271delG, 1272delT, 1273delG, 1274delG, 1275delT, 1276delT, 1277delT, 1278delT 

1279delC, 1280delC, 1281delA, 1282delG, 1283delA, 1284delA, 1285delG, 1286delT, 

1287delG, 1288delA, 1289delT, 1290delG, 1291delA, 1292delA, 1293delC, 1294delT, 

1295delG, 1296delT, 1297delT, 1298delA, 1299delG, 1300delG, 1301delT, 1302delT, 

1303delC, 1304delT, 1305delG, 1306delA, 1307delT, 1308delG, 1309delA, 1310delC, 

BlldelT, 1312delC, 1313delA, 1314delC, 1315delA, 1316delT, 1317delG, 1318delA, 

1319delT, 1320delG, 1321delG, 1322delG, 1323delG, 1324delA, 1325delG, 1326delT, 

1327delC, 1328delT, 1329delG, 1330delA, 1331delA, 1332delT, 1333delC, 1334delA, 

1335delA, 1336delA, 1337delT, 1338delG, 1339delC, 1340delC, 1341delA, 1342delA, 

1343delA, 1344delG, 1345delT, 1346delA, 1347delG, 1348delC, 1349delT, 1350delG, 
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1351delA, 1352delT, 1353delG, 1354delT, 1355delA, 1356delT, 1357delT, 1358delG 

1359delG, 1360delA, 1361delC, 1362delG, 1363delT, 1364delT, 1365delC, 1366delT 

1367delA, 1368delA, 1369delA, 1370delT, 1371delG, 1372delA, 1373delG, 1374delG' 

1375delT, 1376delA, 1377delG, 1378delA, 1379delT, 1380delG, 1381 del A, 1382delA' 

1383delT, 1384delA, 1385delT, 1386delT, 1387delC, 1388delT, 1389delG, 1390delG 

1391delT, 1392delT, 1393delC, 1394delT, 1395delT, 1396delC, 1397delA, 1398delG 

1399delA, 1400delG, HOldelA, 1402delA, 1403delA, 1404delA, 1405delT, 1406delA' 

1407delG, 1408delA, 1409delC, 1410delT, 1411delT, 1412delA, 1413delC, 1414delT 

1415delG, 1416delG, 1417delC, 1418delC, 1419delA, 1420delG, 1421delT, 1422delG' 

1423delA, 1424delT, 1425delC, 1426delC, 1427delT, 1428delC, 1429delA, 1430delT 

1431delG, 1432delA, 1433delG, 1434delG, 1435delC, 1436delT, 1437delT, 1438delT 

1439delA, 1440delA, 1441delT, 1442delA, 1443delT, 1444delG, 1445delT, 1446delA' 

1447delA, 1448delA, 1449delA, 1450delG, 1451delT, 1452delG, 1453delA, 1454delA' 

1455delA, 1456delG, 1457delA, 1458delG, 1459delT, 1460delT, 1461delC, 1462delA 

1463delC, 1464delT, 1465deIC, 1466delC, 1467delA, 1468delA, 1469delA, 1470delT 

1471delC, 1472delA, 1473delG, 1474delT, 1475delA, 1476delG, 1477delA, 1478delG' 

1479delA, 1480delG, 1481delT, 1482delA, 1483delA, 1484delT, 1485delA, 1486delT\ 

1487delT, 1488delG, 1489delA, 1490delA, 1491delG, 1492delA, 1493delC, 1494delA' 

1495delA, 1496delA, 1497delA, 1498delT, 1499delA, 1500delT, 1501delT, 1502delT' 

1503delG, 1504delG, 1505delG, 1506delA, 1507delA, 1508delA, 1509delA, 1510deic' 

1511delC, 1512delT, 1513delA, 1514delT, 1515delC, 1516delG, 1517delG, 1518delA' 

1519delA, 1520delG, 1521delA, 1522delA, 1523delG, 1524delG, 1525delC, 1526delA 

1527delA, 1528delG, 1529delC, 1530delC, 1531delT, 1532delC, 1533delC, 1534delC, 

1535delC, 1536delA, 1537delA, 1538delC, 1539delT, 1540delT, 1541delA, 1542delA,' 

1543delG, 1544delC, 1545delC, 1546delA, 1547delT, 1548delG, 1549delT, 1550delA 

1551delA, 1552delC, 1553delT, 1554delG, 1555delA, !556delA, 1557delA, 1558delA, 

1559delT, 1560delC, 1561delT, 1562delA, 1563delA, 1564delT, 1565delT, 1566delA, 

1567delT, 1568delA, 1569delG, 1570delG, 1571delA, !572delG, 1573delC, 1574delA, 
1575delT, 1576delT, 1577delT, 1578delG, l«579delT, 1580delT, 1581delA, 1582delC, 1583delT, 

1584delG, 1585delA, 1586delG, 1587delC, 1588delC, 1589delA, 1590delC, 1591delA, 

1592delG, 1593delA, 1594delT, 1595delA, 1596delA, 1597delT, 1598delA, 1599delC, 

1600delA, 1601delA, 1602delG, 1603delA, 1604delG, 1605delC, 1606delG, 1607delT, 

1608delC, 1609delC, 1610delC, 1611delC, 1612delT, 1613delC, 1614delA, 1615delC, 

1616delA, 1617delA, 1618delA, 1619delT, 1620delA, 1621 del A, 1622delA, 1623delT, 

1624delT, 1625delA, 1626delA, 1627delA, 1628delG, 1629delC, 1630delG, 1631delT, 

1632delA, 1633delA, 1634delA, 1635delA, 1636delG, 1637delG, 1638delA, 1639delG, 

1640delA, 1641delC, 1642delC, 1643delT, 1644delA, 1645delC, 1646delA, 1647delT, 

1648delC, 1649delA, 1650delG, 1651delG, 1652delC, 1653delC, 1654delT, 1655delT, 

1656delC, 1657delA, 1658delT, 1659delC, 1660delC, 1661delT, 1662delG, 1663delA, 
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1664delG, 1665delG, 1666delA, 1667delT, 1668delT, 1669delT, 1670delT, 1671 del A 

1672delT, 1673delC, 1674delA, 1675delA, 1676delG, 1677delA, 1678delA 1679delA' 
1680delG, 1681delC, 1682delA, 1683delG, 1684delA, 1685delT, 1686delT, 1687delT 

1688delG, 1689delG, 1690delC, 1691delA, 1692delG, 1693delT, 1694delT, 1695deic' 
1696delA, 1697delA, 1698delA, 1699delA, 1700delG, 1701delA, 1702deic', 1703delT 

1704delC, 1705delC, 1706delT, 1707delG, 1708delA, 1709delA, 1710delA, 1711delT 

1712delG, 1713delA, 1714delT, 1715delA, 1716delA, 1717delA, 1718delT, 1719deic' 

1720delA, 1721delG, 1722delG, 1723delG, 1724delA, 1725delA, 1726delC, 1727delT 

1728delA, 1729delA, 1730delC, 1731delC, 1732delA, 1733delA, 1734delA, 1735deic' 

1736delG, 1737delG, 1738delA, 1739delG, 1740delC, 1741delA, 1742delG, 1743delA 

1744delA, 1745delT, 1746delG, 1747delG, 1748delT, 1749delC, 1750delA, 1751delA 

1752delG, 1753delT, 1754delG, 1755delA, 1756delT, 1757delG, 1758delA, 1759delA 

1760delT, 1761delA, 1762delT, 1763delT, 1764delA, 1765delC, 1766delT, 1767delA 

1768delA, 1769delT, 1770delA, 1771delG, 1772delT, 1773delG, 1774delG, 1775delT 

1776delC, 1777delA, 1778delT, 1779delG, 1780delA, 1781delG, 1782delA, 1783delA' 

1784delT, 1785delA, 1786delA, 1787delA, 1788delA, 1789delC, 1790delA, 1791delA 

1792delA, 1793delA, 1794delG, 1795delG, 1796delT, 1797delG, 1798delA, 1799delT' 

1800delT, 1801delC, 1802delT, 1803delA, 1804delT, 1805delT, 1806delC, 1807delA 

1808delG, 1809delA, 1810delA, 1811delT, 1812delG, 1813delA, 1814delG, 1815delA' 

1816delA, 1817delA, 1818delA, 1819delA, 1820delT, 1821delC, 1822delC, 1823delT 

1824delA, 1825delA, 1826delC, 1827delC, 1828delC, 1829delA, 1830delA, 1831delT 

1832delA, 1833delG, 1834delA, 1835delA, 1836delT, 1837delC, 1838delA, 1839deic' 

1840delT, 1841delC, 1842delG, 1843delA, 1844delA, 1845delA, 1846delA, 1847delA 

1848delG, 1849delA, 1850delA, 1851delT, 1852delC, 1853delT, 1854delG, 1855deic' 

1856delT, 1857delT, 1858delT, 1859delC, 1860delA, 1861delA, 1862delA, 1863delA' 

1864delC, 1865delG, 1866delA, 1867delA, 1868deIA, 1869delG, 1870delC, 1871delT 

1872delG, 1873delA, 1874delA, 1875delC, 1876delC, 1877delT, 1878delA, 1879delT 

1880delA, 1881delA, 1882delG, 1883delC, 1884delA, 1885delG, 1886delC, 1887delA' 

1888delG, 1889delT, 1890delA, 1891de4T, 1892delA, 1893delA, 1894delG, 1895delC, 

1896delA, 1897delA, 1898delT, 1899delA, 1900delT, 1901delG, 1902delG, 1903delA 

1904delA, 1905delC, 1906delT, 1907delC, 1908delG, 1909delA, 1910delA, 1911delT, 

1912delT, 1913delA, 1914delA, 1915delA, 1916delT, 1917delA, 1918delT, 1919delC 

1920delC, 1921delA, 1922delC, 1923delA, 1924delA, 1925delT, 1926delT, 1927delC, 

1928delA, 1929delA, 1930delA, 1931delA, 1932delG, 1933delC, 1934delA, 1935delC, 

1936delC, 1937delT, 1938delA, 1939delA, 1940delA, 1941delA, 1942delA, 1943delG, 

1944delA, 1945delA, 1946delT, 1947delA, 1948delG, 1949delG, 1950delC, 1951delT, 

1952delG, 1953delA, 1954delG, 1955delG, 1956delA, 1957delG, 1958delG, 1959delA, 

1960delA, 1961delG, 1962delT, 1963delC, 1964delT, 1965delT, 1966delC, 1967delT, 

1968delA, 1969delC, 1970delC, 1971delA, 1972delG, 1973delG, 1974delC, 1975delA, 
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1976delT, 1977delA, 1978delT, 1979delT, 1980delC, 1981delA, 1982delT, 1983delG 

1984delC, 1985delG, 1986delC, 1987delT, 1988delT, 1989delG, 1990delA, 1 991 del a' 

1992delC, 1993delT, 1994delA, 1995delG, 1996delT, 1997delA, 1998delG, 1999delT 

2000delC, 2001delA, 2002delG, 2003delT, 2004delA, 20O5delG, 2006delA, 2007delA' 

2008delA, 2009delT, 2010delC, 2011delT, 2012delA, 2013delA, 2014delG, 2015deic' 

2016delC, 2017delC, 2018delA, 2019delC, 2020delC, 2021delT, 2022delA, 2023delA' 

2024delT, 2025delT, 2026delG, 2027delT, 2028delA, 2029delC, 2030delT, 2031delG 

2032delA, 2033delA, 2034delT, 2035delT, 2036delG, 2037delC, 2038delA, 2039delA' 

2040delA, 2041delT, 2042delT, 2043delG, 2044delA, 2045delT, 2046delA, 2047delG 

2048delT, 2049delT, 2050delG, 2051delT, 2052delT, 2053delC, 2054delT, 2055delA' 

2056delG, 2057delC, 2058delA, 2059delG, 2060delT, 2061delG, 2062delA, 2063delA^ 

2064delG, 2065delA, 2066delG, 2067delA, 2068delT, 2069delA, 2070delA, 2071 delA^ 

2072delG, 2073delA, 2074delA, 2075delA, 2076delA, 2077delA, 2078delA, 2079delA' 

2080delA, 2081delG, 2082delT, 2083delA, 2084delC, 2085delA, 2086delA, 2087deic' 

2088delC, 2089delA, 2090delA, 2091delA, 2092delT, 2093delG, 2094delC, 2095deic' 

2096delA, 2097delG, 2098delT, 2099delC, 2100delA, 2101delG, 2102delG, 2103deic' 

2104delA, 2105delC, 2106delA, 2107delG, 2108delC, 2109delA, 2110delG, 2111delAi 

2112delA, 2113delA, 2114delC, 2115delC, 2116delT, 2117delA, 2118delC, 2119delA, 

2120delA, 2121delC, 2122delT, 2123delC, 2124delA, 2125delT, 2126delG, 2127delG, 

2128delA, 2129delA, 2130delG, 2131delG, 2132delT, 2133delA, 2134delA, 2135delA, 

2136delG, 2137delA, 2138delA, 2139delC, 2140delC, 2141delT, 2142delG, 2143delC, 

2144delA, 2145delA, 2146delC, 2147delT, 2148delG, 2149delG, 2150delA, 2151delG, 

2152delC, 2153delC, 2154delA, 2155delA, 2156delG, 2157delA, 2158delA, 2159delG, 

2160delA, 2161delG, 2162delT, 2163delA, 2164delA, 2165delC, 2166delA, 2167delA, 

2168delG, 2169delC, 2170delC, 2171delA, 2172delA, 2173delA, 2174delT, 2175delG, 

2176delA, 2177delA, 2178delC, 2179delA, 2180delG, 2181delA, 2182delC, 2183delA, 

2184delA, 2185delG, 2186delT, 2187delA, 2188delA, 2189delA, 2190delA, 2191delG, 

2192delA, 2193delC, 2194delA, 2195delT, 2196delG, 2197delA, 2198delC, 2199delA, 

2200delG, 2201delT, 2202delG, 2203deiA, 2204delT, 2205delA, 2206delC, 2207delT, 

2208delT, 2209delT, 2210delC, 2211delC, 2212delC, 2213delA, 2214delG, 2215delA, 

2216delG, 2217delC, 2218delT, 2219delG, 2220delA, 2221delA, 2222delG, 2223delT, 

2224delT, 2225delA, 2226delA, 2227delC, 2228delA, 2229delA, 2230delA, 2231delT, 

2232delG, 2233delC, 2234delA, 2235delC, 2236delC, 2237delT, 2238delG, 2239delG, 
2240delT, 2241delT, 2242delC, 2243delT, 2244delT, 2245delT, 2246delT, 2247delA, 2248delC, 

2249delT, 2250delA, 2251delA, 2252delG, 2253delT, 2254delG, 2255delT, 2256delT, 

2257delC, 2258delA, 2259delA, 2260delA, 2261delT, 2262delA, 2263delC, 2264delC, 

2265delA, 2266delG, 2267delT, 2268delG, 2269delA, 2270delA, 2271delC, 2272delT, 

2273delT, 2274delA, 2275delA, 2276delA, 2277delG, 2278delA, 2279delA, 2280delT, 

2281delT, 2282delT, 2283delG, 2284delT, 2285delC, 2286delA, 2287delA, 2288delT, 
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2289delC, 2290delC, 2291delT, 2292delA, 2293delG, 2294delC, 2295delC, 2296delT, 

2297delT, 2298delC, 2299delC, 2300delA, 2301delA, 2302delG, 2303delA, 2304delG, 

2305delA, 2306delA, 2307delG, 2308delA, 2309delA, 2310delA, 2311delA, 2312delA, 

2313delG, 2314delA, 2315delA, 2316delG, 2317delA, 2318delG, 2319delA, 2320delA, 

2321delA, 2322delC, 2323delT, 2324delA, 2325delG, 2326delA, 2327delA, 2328delA, 

2329delC, 2330delA, 2331delG, 2332delT, 2333delT, 2334delA, 2335delA, 2336delA, 

2337delG, 2338delT, 2339delG, 2340delT, 2341 delC, 2342delT, 2343delA, 2344delA, 

2345delT, 2346delA, 2347delA, 2348delT, 2349delG, 2350delC, 2351delT, 2352delG, 

2353delA, 2354delA, 2355delG, 2356delA, 2357delC, 2358delC, 2359delC, 2360delC, 

2361delA, 2362delA, 2363delA, 2364delG, 2365delA, 2366delT, 2367delC, 2368delT, 

2369delC, 2370delA, 2371delT, 2372delG, 2373delT, 2374delT, 2375delA, 2376delA, 

2377delG, 2378delT, 2379delG, 2380delG, 2381delA, 2382delG, 2383delA, 2384delA, 

2385delA, 2386delG, 2387delG, 2388delG, 2389delT, 2390delT, 2391delT, 2392delT, 

2393delG, 2394delC, 2395delA, 2396delA, 2397delA, 2398delC, 2399delT, 2400delG, 

2401delA, 2402delA, 2403delA, 2404delG, 2405delA, 2406delT, 2407delC, 2408delT, 

2409delG, 2410delT, 2411delA, 2412delG, 2413delA, 2414delG, 2415delA, 2416delG, 

2417delT, 2418delA, 2419delG, 2420delC, 2421delA, 2422delG, 2423delT, 2424delA, 

2425delT, 2426delT, 2427delT, 2428delC, 2429delA, 2430delC, 2431delT, 2432delG, 

2433delG, 2434delT, 2435delA, 2436delC, 2437delC, 2438delT, 2439delG, 2440delG, 

2441delT, 2442delA, 2443delC, 2444delT, 2445delG, 2446delA, 2447delT, 2448delT, 

2449delA, 2450delT, 2451delG, 2452delG, 2453delC, 2454delA, 2455delC, 2456delT, 

2457delC, 2458delA, 2459delG, 2460delG, 2461delA, 2462delA, 2463delA, 2464delG, 

2465delT, 2466delA, 2467delT, 2468delC, 2469delT, 2470delC, 2471 delG, 2472delT, 

2473delT, 2474delA, 2475delC, 2476delT, 2477delG, 2478delG, 2479delA, 2480delA, 

2481delG, 2482delT, 2483delT, 2484delA, 2485delG, 2486delC, 2487delA, 2488delC, 

2489delT, 2490delC, 2491delT, 2492delA, 2493delG, 2494delG, 2495delG, 2496delA, 

2497delA, 2498delG, 2499delG, 2500delC, 2501delA, 2502delA, 2503delA, 2504delA, 

2505delA, 2506delC, 2507delA, 2508delG, 2509delA, 2510delA, 2511delC, 2512delC, 

2513delA, 2514delA, 2515delA, 2516delT, 2517delA, 2518delA, 2519delA, 2520delT, 

2521delG, 2522delT, 2523delG, 2524delT, 2525delG, 2526delA, 2527delG, 2528delT, 

2529delC, 2530delA, 2531delG, 2532delT, 2533delG, 2534delT, 2535delG, 2536delC, 

2537delA, 2538delG, 2539delC, 2540delA, 2541delT, 2542delT, 2543delT, 2544delG, 

2545delA, 2546delA, 2547delA, 2548delA, 2549delC, 2550delC, 2551delC, 2552delC, 

2553delA, 2554delA, 2555delG, 2556delG, 2557delG, 2558delA, 2559delC, 2560delT, ■ 

2561delA, 2562delA, 2563delT, 2564delT, 2565delC, 2566delA, 2567delT, 2568delG, 

2569delG, 2570delT, 2571delT, 2572delG, 2573delT, 2574delT, 2575delC, 2576delC, 

2577delA, 2578delA, 2579delA, 2580delG, 2581delA, 2582delT, 2583delA, 2584delA, 

2585delT, 2586delA, 2587delG, 2588delA, 2589delA, 2590delA, 2591 delT, 2592delG, 

2593delA, 2594delC, 2595delA, 2596delC, 2597delA, 2598delG, 2599delA, 2600delA, 
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2601delG, 2602delG, 2603delC, 2604delT, 2605delT, 2606delT, 2607delA, 2608delA, 
2609delG, 2610delT, 2611delA, 2612delT, 2613delC, 2614delC, 2615delA, 2616delT, 

2617delT, 2618delG, 2619delG, 2620delG, 2621delA, 2622delC, 2623delA, 2624delT,' 
2625delG, 2626delA, 2627delA, 2628delG, 2629delT, 2630delT, 2631delA, 2632delA, 

2633delC, 2634delC, 2635delA, 2636delC, 2637delA, 2638delG, 2639delT, 2640delC, 

2641delG, 2642delG, 2643delG, 2644delA, 2645delA, 2646delA, 2647delC, 2648delA, 

2649delA, 2650delG, 2651delC, 2652delA, 2653delT, 2654delA, 2655delG, 2656delA, 

2657delA, 2658delA, 2659delT, 2660delG, 2661delG, 2662delA, 2663delA, 2664delG, 

2665delA, 2666delA, 2667delA, 2668delG, 2669delT, 2670delG, 2671 del A, 2672delA, 

2673delC, 2674delT, 2675delT, 2676delG, 2677delA, 2678delT, 2679delG, 2680deic[ 

2681delT, 2682delC, 2683delA, 2684delG, 2685delT, 2686delA, 2687delT, 2688delT, 

2689delT, 2690delG, 2691delC, 2692delA, 2693delG, 2694delA, 2695delA, 2696delT, 

2697delA, 2698delC, 2699delA, 2700delT, 2701delT, 2702delC, 2703delA, 2704delA, 

2705delG, 2706delG, 2707delT, 2708delT, 2709delT, 2710delC, 2711delA, 2712delA, 

2713delA, 2714delG, 2715delC, 2716delG, 2717delC, 2718delC, 2719delA, 2720delG, 

2721delT, 2722delC, 2723delA, 2724delT, 2725delT, 2726delT, 2727delG, 2728delC, 
2729delT, 2730delC, 2731delT, 2732delG, 2733delT, 2734deIT, 2735delT, 2736delT, 2737delC, 

2738delA, 2739delA, 2740delA, 2741delT, 2742delC, 2743delC, 2744delA, 2745delG, 

2746delG, 2747delA, 2748delA, 2749delA, 2750delT, 2751delG, 2752delC, 2753delA, 

2754delG, 2755delA, 2756delA, 2757delG, 2758delA, 2759delG, 2760delG, 2761delA, 

2762delA, 2763delT, 2764delG, 2765delT, 2766delG, 2767delC, 2768delA, 2769delA, 

2770delC, 2771delA, 2772delT, 2773delT, 2774delC, 2775delT, 2776delC, 2777delT, 

2778delG, 2779delC, 2780delC, 2781delC, 2782delA, 2783delC, 2784delT, 2785delC, 

2786delT, 2787delG, 2788delG, 2789delG, 2790delT, 2791delC, 2792delC, 2793delT, 

2794delT, 2795delA, 2796delA, 2797delA, 2798delG, 2799delA, 2800delA, 2801delA, 

2802delC, 2803delA, 2804delA, 2805delA, 2806delG, 2807delT, 2808delC, 2809delC, 

2810delA, 2811delA, 2812delA, 2813delA, 2814delG, 2815delT, 2816delC, 2817delA, 

2818delC, 2819delT, 2820delT, 2821delT, 2822delT, 2823delG, 2824delA, 2825delA, 

2826delT, 2827delG, 2828delT, 2829deKj, 2830delA, 2831delA, 2832delC, 2833delA, 

2834delA, 2835delA, 2836delA, 2837delG, 2838delG, 2839delA, 2840delA, 2841delG, 

2842delA, 2843delA, 2844delA, 2845delA, 2846delT, 2847delC, 2848delA, 2849delA, 

2850delG, 2851delG, 2852delA, 2853delA, 2854delA, 2855delG, 2856delA, 2857delA, 

2858delT, 2859delG, 2860delA, 2861delG, 2862delT, 2863delC, 2864delT, 2865delA, 

2866delA, 2867delT, 2868delA, 2869delT, 2870delC, 2871delA, 2872delA, 2873delG, 

2874delC, 2875delC, 2876delT, 2877delG, 2878delT, 2879delA, 2880delC, 2881delA, 

2882delG, 2883delA, 2884delC, 2885delA, 2886delG, 2887delT, 2888delT, 2889delA, 

2890delA, 2891delT, 2892delA, 2893delT, 2894delC, 2895delA, 2896delC, 2897delT, 

2898delG, 2899delC, 2900delA, 2901delG, 2902delG, 2903delC, 2904delT, 2905delT, 

2906delT, 2907delC, 2908delC, 2909delT, 2910delG, 2911delT, 2912delG, 2913delG, 
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2914delT, 2915delT, 2916ddG, 2917delG, 2918delT, 2919delC, 2920delA, 2921delG, 

2922delA, 2923delA, 2924delA, 2925delG, 2926delA, 2927delT, 2928delA, 2929delA, 

2930delG, 2931delC, 2932delC, 2933delA, 2934delG, 2935delT, 2936delT, 2937delG, 

2938delA, 2939delT, 2940delA, 2941 delA, 2942delT, 2943delG, 2944delC, 2945delC, 

5 2946delA, 2947delA, 2948delA, 2949delT, 2950delG, 2951delT, 2952delA, 2953delG, 

2954delT, 2955delA, 2956delT, 2957delC, 2958delA, 2959delA, 2960delA, 2961delG, 

2962delG, 2963delA, 2964delG, 2965delG, 2966delC, 2967delT, 2968delC, 2969delT, 

2970delA, 2971delG, 2972delG, 2973delT, 2974delT, 2975delT, 2976delT, 2977delG, 

2978delT, 2979delC, 2980delT, 2981delA, 2982delT, 2983delC, 2984delA, 2985delT, 

|§ 2986delC, 2987delT, 2988delC, 2989delA, 2990delG, 2991delT, 2992delT, 2993delC, 

£ 2994delA, 2995delG, 2996delA, 2997delG, 2998delG, 2999delC, 3000delA, 3001delA, 

3002delC, 3003delG, 3004delA, 3005delA, 3006delA, 3007delC, 3008delT, 3009delG, 

wU 3010delG, 3011delA, 3012delC, 3013delT, 3014delC, 3015delA, 3016delT, 3017delT, 

g 3018delA, 3019delC, 3020delT, 3021delC, 3022delC, 3023delA, 3024delA, 3025delA, 

(3 3026delT, 3027delA, 3028delA, 3029delA, 3030delC, 3031delA, 3032delT, 3033delG, 

t n 3034delG, 3035delA, 3036delC, 3037delT, 3038delT, 3039delT, 3040delT, 3041delA, 

T 3042delC, 3043delA, 3044delA, 3045delA, 3046delA, 3047delC, 3048delC, 3049delC, 

3050delA, 3051delT, 3052delA, 3053delT, 3054delC, 3055delG, 3056delT, 3057delA, 

S? 3058delT, 3059delA, 3060delC, 3061delC, 3062delA, 3063delC, 3064delC, 3065delA, 

M 3066delC, 3067delT, 3068delT, 3069delT, 3070delT, 3071delT, 3072delC, 3073delC, 3074delC, 

;]j 3075delA, 3076delT, 3077delC, 3078delA, 3079delA, 3080delG, 3081delT, 3082delC, 

H 3083delA, 3084delT, 3085delT, 3086delT, 3087delG, 3088delT, 3089delT, 3090delA, 

3091delA, 3092delA, 3093delA, 3094delC, 3095delT, 3096delA, 3097delA, 3098delA, 

3099delT, 3100delG, 3101delT, 3102delA, 3103delA, 3104delG, 3105delA, 3106delA, 

25 3107delA, 3108delA, 3109delA, 3110delT, 3111delC, 3112delT, 3113delG, 3114delC, 

3U5delT, 3116delA, 3117delG, 3118delA, 3119delG, 3120delG, 3121delA, 3122delA, 

3123delA, 3124delA, 3125delC, 3126delT, 3127delT, 3128delT, 3129delG, 3130delA, 

3131delG, 3132delG, 3133delA, 3134delA, 3135delC, 3136delA, 3137delT, 3138delT, 

3139delC, 3140delA, 3141delA, 3142deiT, 3143delG, 3144delT, 3145delC, 3146delA, 

30 3147delC, 3148delC, 3149delT, 3150delG, 3151delA, 3152delA, 3153delA, 3154delG, 

3155delA, 3156delG, 3157delA, 3158delA, 3159delA, 3160delT, 3161delG, 3162delG, 

3163delG, 3164delA, 3165delA, 3166delA, 3167delT, 3168delG, 3169delA, 3170delG, 

3171delA, 3172delA, 3173delC, 3174delA, 3175delT, 3176delT, 3177delC, 3178delC, 

3179delA, 3180delA, 3181delG, 3182delT, 3183delA, 3184delC, 3185delA, 3186delG, 

35 3187delT, 3188delG, 3189delA, 3190delG, 3191delC, 3192delA, 3193delC, 3194delA, 

3195delA, 3196delT, 3197delT, 3198delA, 3199delG, 3200delC, 3201delC, 3202delG, 

3203delT, 3204delA, 3205delA, 3206delT, 3207delA, 3208delA, 3209delC, 3210delA, 

3211delT, 3212delT, 3213delA, 32l4delG, 3215delA, 3216delG, 3217delA, 3218delA, 

3219delA, 3220delA, 3221delT, 3222delG, 3223delT, 3224delT, 3225delT, 3226delT, 
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322 /del 1 , 


3228delA, 




JzJ jdelC, 


3236deIC, 




A 1 A^i A 

3243deiA, 


3244deIG, 




3251dell, 


3252delA, 


5 


3259dei I , 


3260delA, 




j267delA, 


3268delG, 




3275delT, 


3276delG, 




3283delG, 


3284delC, 




3291delA, 


3292delT, 


1 A 


3299delA, 


3300delA, 




3307delC, 


3308delC, 




3315delG, 


3316delA, 




3323delT, 


3324delC, 


l y 


3331delA, 


3332delA, 


45 


3339delA ? 


3340delG, 




334/delA, 


3348delG, 


:■ j'- 


3355delA, 


3356delA, 




3363delG, 


3364delC, 




3371dell , 


3372deIA, 




3379deIG, 


3380delG, 


1:2 


3387delC, 


3388delA, 




3395delG, 


3396delG, 




34U3deiA, 


3404delA, 




341 IdelC, 


3412delT, 


2.) 


3419deiA, 


342UdelA, 




342 /aelG, 


342odelI, 




343Daeiu, 


343odelC 5 






3444ueiA, 




3451delA, 


3452delA, 


30 


3459delG, 


3460delA, 




3467delA, 


3468delG, 




3475delC, 


3476delT, 




3483delA, 


3484delC, 




3491delC, 


3492delT, 


35 


3499delA, 


3500delT, 




3507delT, 


3508delC, 




3515delC, 


3516delT, 




3523delA, 


3524delG, 




3531delG, 


3532delG, 



3229delA, 3230delA, 3231delG, 

3237delA, 3238delG, 3239delC, 

3245delC, 3246delA, 3247delA, 

3253delA, 3254delT, 3255delG, 

3261delG, 3262delG, 3263delT, 

3269delT, 3270delA, 3271delC, 

3277delA, 3278delA, 3279delG, 

3285delT, 3286delC, 3287delC, 

3293delT, 3294delA, 3295delA, 

3301delT, 3302delA, 3303delG, 

3309delA, 3310delG, 3311delT, 

3317delA, 3318delA, 3319delA, 

3325delA, 3326delA, 3327delG, 

3333delC, 3334delT, 3335delA, 

3341delA, 3342delA, 3343delA, 

3349delG, 3350delG, 3351delC, 

3357delT, 3358delT, 3359delG, 

3365delT, 3366delA, 3367delT, 

3373delG, 3374delA, 3375delT, 

3381delG, 3382delT, 3383delT, 

3389delA, 3390delC, 3391delC, 

3397delT, 3398delC, 3399delT, 

3405delC, 3406delA, 3407delA, 

3413delT, 3414deIC, 3415delC, 

3421delG, 3422delT, 3423delA, 

3429delA, 3430delA, 3431delG, 

3437delT, 3438delG, 3439delA, 

3445delA, 3446delA, 3447delA, 

3453delG, 3454ddA, 3455delA, 

3461delA, 3462delG, 3463delA, 

3469delT, 3470delT, 3471delC, 

3477delG, 3478delT, 3479delT, 

3485delA, 3486delG, 3487delA, 

3493delC, 3494delT, 3495delC, 

3501delC, 3502delT, 3503delG, 

3509delA, 3510delG, 3511delA, 

3517delT, 3518delA, 3519delG, 

3525delC, 3526delC, 3527delT, 

3533delA, 3534delA, 3535delG, 
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3232delG, 3233delA, 3234delG, 

3240delT, 3241delC, 3242delA, 

3248delT, 3249delA, 3250delT, 

3256delA, 3257delA, 3258delG, 

3264delT, 3265delC, 3266delC, 

3272delT, 3273delA, 3274delA, 

3280delT, 3281delG, 3282delG, 

3288delA, 3289delG, 3290delT, 

3296delT, 3297delG, 3298delA, 

3304delG, 3305delT, 3306delT, 

3312delG, 3313delA, 3314delT, 

3320delC, 3321delA, 3322delT, 

3328delC, 3329delA, 3330delG, 

3336delG, 3337delG, 3338delT, 

3344delC, 3345delA, 3346delG, 

3352delC, 3353delA, 3354delA, 

3360delA, 3361 delA, 3362delT, 

3368delG, 3369delC, 3370delT, 

3376delT, 3377delA, 3378delG, 

3384delT, 3385delT, 3386delG, 

3392delT, 3393delG, 3394delA, 

3400delA, 3401 delT, 3402delA, 

3408delA, 3409delG, 3410delT, 

3416delT, 3417delG, 3418delG, 

3424delA, 3425delT, 3426delT, 

3432delC, 3433delA, 3434delT, 

3440delA, 3441 delA, 3442delT, 

3448delA, 3449delG, 3450delC, 

3456delT, 3457delA, 3458delT, 

3464delA, 3465delG, 3466delT, 

3472delA, 3473delG, 3474delA, 

3480delA, 3481 delA, 3482delT, 

3488delT, 3489delT, 3490delT, 

3496delC, 3497delA, 3498delT, 

3504delA, 3505delT, 3506delT, 

3512delT, 3513delA, 3514delA, 

3520delA, 3521delA, 3522delC, 

3528delA, 3529delT, 3530delG, 

3536delT, 3537delA, 3538delG, 
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3539delT, 3540delC, 3541delA, 3542delT, 3543delG, 3544delC, 3545delA, 3546delT 
3547delC, 3548delT, 3549delC, 3550delA, 3551delG, 3552delG, 3553delT, 3554delT 

3555delT, 3556delG, 3557delT, 3558delT, 3559delC, 3560delT, 3561delG, 3562delA 
3563delG, 3564delA, 3565delC, 3566delA, 3567delC, 3568delC, 3569delT, 3570delG 

3571delA, 3572delT, 3573delG, 3574delA, 3575delC, 3576delC, 3577delT, 3578delG 

3579delT, 3580delT, 3581delA, 3582delG, 3583delA, 3584delT, 3585delG, 3586delA 

3587delT, 3588delG, 3589delG, 3590delT, 3591delG, 3592delA, 3593delA, 3594delA' 

3595delT, 3596delA, 3597delA, 3598delA, 3599delG, 3600delG, 3601delA, 3602delA 

3603delG, 3604delA, 3605delT, 3606delA, 3607delC, 3608delT, 3609delA, 3610delG 

3611delT, 3612delT, 3613delT, 3614delT, 3615delG, 3616delC, 3617delT, 3618delG 

3619delA, 3620delA, 3621delA, 3622delA, 3623delT, 3624delG, 3625delA, 3626deic' 

3627delA, 3628delT, 3629delT, 3630delA, 3631delA, 3632delG, 3633delG, 3634deL\! 

3635delA, 3636delA, 3637delG, 3638delT, 3639delT, 3640delC, 3641delT, 3642delG' 
3643delG, 3644delT, 3645delG, 3646delT, 3647delT, 3648delT, 3649delT, 3650delT, 3651delA 

3652delG, 3653delC, 3654delA, 3655delA, 3656delA, 3657delA, 3658delG, 3659deic' 

3660delG, 3661delT, 3662delC, 3663delC, 3664delA, 3665delG, 3666delA, 3667delG' 

3668delA, 3669delG, 3670delG, 3671delA, 3672delG, 3673delA, 3674delG, 3675deic' 

3676delT, 3677delT, 3678delA, 3679delG, 3680delC, 3681delA, 3682delG, 3683delG,' 

3684delA, 3685delG, 3686delT, 3687delC, 3688delC, 3689delT, 3690delA, 3691delG 

3692delC, 3693delC, 3694delC, 3695delT, 3696delT, 3697delT, 3698delC, 3699delA' 

3700delC, 3701delC, 3702delC, 3703delA, 3704delT, 3705delA, 3706delC, 3707delA' 

3708delC, 3709delA, 3710delT, 3711delT, 3712delT, 3713delG, 3714delG, 3715delC, 

3716delT, 3717delC, 3718delA, 3719delG, 3720delG, 3721delG, 3722delT, 3723delT 

3724delA, 3725delC, 3726delC, 3727delG, 3728delA, 3729delA, 3730delG, 3731delA' 

3732delG, 3733delG, 3734delG, 3735delG, 3736delC, 3737delC, 3738delA, 3739delA, 

3740delG, 3741delA, 3742delA, 3743delA, 3744delT, 3745delT, 3746delA, 3747delG 

3748delA, 3749delG, 3750delT, 3751delC, 3752delC, 3753delT, 3754delC, 3755delA, 

3756delG, 3757delA, 3758delA, 3759delG, 3760delA, 3761delG, 3762delA, 3763delA, 

3764delC, 3765delT, 3766delT, 3767de*A, 3768delT, 3769delC, 3770delT, 3771delA, 

3772delG, 3773delT, 3774delG, 3775delA, 3776delG, 3777delG, 3778delA, 3779delT, 

3780delG, 3781delA, 3782delA, 3783delG, 3784delA, 3785delG, 3786delC, 3787delT 

3788delT, 3789delC, 3790delC, 3791delC, 3792delT, 3793delG, 3794delC, 3795delT, 

3796delT, 3797delC, 3798delC, 3799delA, 3800delA, 3801delC, 3802delA, 3803delC, 
3804delT, 3805delT, 3806delG, 3807delT, 3808delT, 3809delA, 3810delT, 381 IdelT, 3812delT, 

38,13delG, 3814delG, 3815delT, 3816delA, 3817delA, 3818delA, 3819delG, 3820delT, 

3821delA, 3822delA, 3823delA, 3824delC, 3825delA, 3826delA, 3827delT, 3828delA, 

3829delT, 3830delA, 3831delC, 3832delC, 3833delT, 3834delT, 3835delC, 3836delT, 

3837delC, 3838delA, 3839delG, 3840delT, 3841delC, 3842delT, 3843delA, 3844delC, 

3845delT, 3846delA, 3847delG, 3848delG, 3849delC, 3850delA, 3851delT, 3852delA, 
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3853delG, 3854delC, 3855delA, 3856delC, 3857delC, 3858delG, 3859delT, 3860delT 
3861delG, 3862delC, 3863delT, 3864delA, 3865delC, 3866delC, 3867delG, 3868delA' 
3869delG, 3870delT, 3871delG, 3872delT, 3873delC, 3874delT, 3875delG, 3876delT 
3877delC, 3878delT, 3879delA, 3880delA, 3881delG, 3882delA, 3883delA, 3884deic' 
3885delA, 3886delC, 3887delA, 3888delG, 3889delA, 3890delG, 3891delG, 3892delA' 
3893delG, 3894delA, 3895delA, 3896delT, 3897delT, 3898delT, 3899delA, 3900delT' 
3901delT, 3902delA, 3903delT, 3904delC, 3905delA, 3906delT, 3907delT, 3908delG' 
3909delA, 3910delA, 3911delG, 3912delA, 3913delA, 3914delT, 3915delA, 39l6delG 
3917delC, 3918delT, 3919delT, 3920delA, 3921delA, 3922delA, 3923delT, 3924delG 
3925delA, 3926delC, 3927delT, 3928delG, 3929delC, 3930delA, 3931delG, 3932delT 
3933delA, 3934delA, 3935delC, 3936delC, 3937delA, 3938delG, 3939delG, 3940delT 
3941delA, 3942delA, 3943delT, 3944delA, 3945delT, 3946delT, 3947delG, 3948delG' 
3949delC, 3950delA, 3951delA, 3952delA, 3953delG, 3954delG, 3955delC, 3956delA 
3957delT, 3958delC, 3959delT, 3960delC, 3961delA, 3962delG, 3963delG, 3964delA 
3965delA, 3966delC, 3967delA, 3968delT, 3969delC, 3970delA, 3971delC, 3972deic' 
3973delT, 3974delT, 3975delA, 3976delG, 3977delT, 3978delG, 3979delA, 3980delG' 
3981delG, 3982delA, 3983delA, 3984delA, 3985delC, 3986delA, 3987delA, 3988delA 
3989delA, 3990delT, 3991delG, 3992delT, 3993delT, 3994delC, 3995delT, 3996delG 
3997delC, 3998delT, 3999delA, 4000delG, 4001 delC, 4002delT, 4003delT, 4004delG' 
4005delT, 4006delT, 4007delT, 4008delT, 4009delC, 4010delT, 4011delT, 4012delC, 4013delA,' 
4014delC, 4015delA, 4016delG, 4017delT, 4018delG, 4019delC, 4020delA, 4021delG,' 
4022delT, 4023delG, 4024delA, 4025delA, 4026delT, 4027delT, 4028delG, 4029delG,' 
4030delA, 4031delA, 4032delG, 4033delA, 4034delC, 4035delT, 4036delT, 4037delG,' 
4038delA, 4039delC, 4040delT, 4041delG, 4042delC, 4043delA, 4044delA, 4045delA^ 
4046delT, 4047delA, 4048delC, 4049delA, 4050delA, 4051delA, 4052delC, 4053delA, 
4054delC, 4055delC, 4056delC, 4057delA, 4058delG, 4059delG, 4060delA, 4061delT, 
4062delC, 4063delC, 4064delT, 4065delT, 4066delT, 4067delC, 4068delT, 4069delT, 
4070delG, 4071 del A, 4072delT, 4073delT, 4074delG, 4075delG, 4076delT, 4077delT,' 
4078delC, 4079delT, 4080delT, 4081de*C, 4082delC, 4083delA, 4084delA, 4085delA, 
4086delC, 4087delA, 4088delA, 4089delA, 4090delT, 4091delG, 4092delA, 4093delG, 
4094delG, 4095delC, 4096delA, 4097delT, 4098delC, 4099delA, 4100delG, 4101delT, 
4102delC, 4103delT, 4104delG, 4105delA, 4106delA, 4107delA, 4108delG, 4109delC, 
4110delC, 4111delA, 4112delG, 4113delG, 4114delG, 4115delA, 4116delG, 4117delT, 
4118delT, 4119delG, 4120delG, 4121delT, 4122delC, 4123delT, 4124delG, 4125delA,- 
4126delG, 4127delT, 4128delG, 4129delA, 4130delC, 4131delA, 4132delA, 4133delG, 
4134delG, 4135delA, 4136delA, 4137delT, 4138delT, 4139delG, 4140delG, 4141delT, 
4142delT, 4143delT, 4144delC, 4145delA, 4l46delG, 4147delA, 4148delT, 4149delG, 
4150delA, 4151delT, 4152delG, 4153delA, 4154delA, 4155delG, 4156delA, 4157delA, 
4158delA, 4159delG, 4160delA, 4161delG, 4162delG, 4163delA, 4164delA, 4165delC, 
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4166delG, 4167delG, 4168delG, 4169delC, 4170delT, 4171delT, 4172deIG, 4173delG 
4174delA, 4175delA, 4176delG, 4177delA, 4178delA, 4179delA, 4180delA, 4181delT 
4182delA, 4183delA, 4184delT, 4185delC, 4186delA, 4187delA, 4188delG, 4189delA' 
4190delA, 4191delG, 4192delA, 4193delG, 4194delC, 4195delA, 4196delA, 4197delA 
4198delG, 4199delC, 4200delA, 4201delT, 4202delG, 4203delG, 4204delA, 4205delT 
4206delT, 4207delC, 4208delA, 4209delA, 4210delA, 4211delC, 4212delT, 4213delT 
4214delA, 4215delG, 4216delG, 4217delT, 4218delG, 4219delA, 4220delA, 4221delG' 
4222delC, 4223delA, 4224delG, 4225delC, 4226delA, 4227delT, 4228delC, 4229delT' 
4230delG, 4231delG, 4232delG, 4233delT, 4234delG, 4235delT, 4236delG, 4237deL\' 
4238delG, 4239delA, 4240delG, 4241delT, 4242delG, 4243delA, 4244delA, 4245delA' 
4246delC, 4247delA, 4248delA, 4249delG, 4250delC, 4251delG, 4252delT, 4253deic' 
4254delT, 4255delC, 4256delT, 4257delG, 4258delA, 4259delA, 4260delG, 4261delA' 
4262delC, 4263delT, 4264delG, 4265delC, 4266delT, 4267delC, 4268delA, 4269delG' 
4270delG, 4271delG, 4272delC, 4273delT, 4274deIA, 4275delT, 4276delC, 4277deic' 
4278delT, 4279delC, 4280delT, 4281delC, 4282delA, 4283delG, 4284delA, 4285delG! 
4286delT, 4287delG, 4288delA, 4289delC, 4290delA, 4291delT, 4292delT, 4293delT 
4294delT, 4295delA, 4296delA, 4297delC, 4298delC, 4299delA, 4300deic! 4301delT,' 
4302delC, 4303delA, 4304delG, 4305delC, 4306delA, 4307delG, 4308delA, 4309delG* 
4310delG, 4311delG, 4312delA, 4313delT, 4314delA, 4315delC, 4316delC, 4317delA,' 
4318delT, 4319delG, 4320delC, 4321delA, 4322delA, 4323delC, 4324delA, 4325delT, 
4326delA, 4327delA, 4328delC, 4329delC, 4330delT, 4331delG, 4332delA, 4333delT,' 
4334delA, 4335delA, 4336delA, 4337delG, 4338delC, 4339delT, 4340delC, 4341delC,' 
4342delA, 4343delG, 4344delC, 4345delA, 4346delG, 4347delG, 4348delA, 4349delA' 
4350delA, 4351delT, 4352delG, 4353delG, 4354delC, 4355delT, 4356delG, 4357delA,' 
4358delA, 4359delC, 4360delT, 4361delA, 4362delG, 4363delA, 4364delA, 4365delG, 
4366delC, 4367delT, 4368delG, 4369delT, 4370delG, 4371delT, 4372delT, 4373delA,' 
4374delG, 4375delA, 4376delA, 4377delC, 4378delA, 4379delG, 4380delC, 4381delA' 
4382delT, 4383delG, 4384delG, 4385delG, 4386delA, 4387delG, 4388delC, 4389delC,' 
4390delA, 4391delG, 4392delC, 4393deiC, 4394delT, 4395delT, 4396delC, 4397delT, 
4398delA, 4399delA, 4400delC, 4401delA, 4402delG, 4403delC, 4404delT, 4405delA,' 
4406delC, 4407delC, 4408delC, 4409delT, 4410delT, 4411delC, 4412delC, 4413delA^ 
4414delT, 4415delC, 4416delA, 4417delT, 4418delA, 4419delA, 4420delG, 4421dell' 
4422delG, 4423delA, 4424delC, 4425delT, 4426delC, 4427delC, 4428delT, 4429delC, 
4430delT, 4431delG, 4432delC, 4433delC, 4434delC, 4435delT, 4436delT, 4437delG, 
4438delA, 4439delG, 4440delG, 4441 delA, 4442delC, 4443delC, 4444delT, 4445delG, 
4446delC, 4447delG, 4448delA, 4449delA, 4450delA, 4451delT, 4452delC, 4453delC, 
4454delA, 4455delG, 4456delA, 4457delA, 4458delC, 4459delA, 4460delA, 4461delA, 
4462delG, 4463delC, 4464delA, 4465delC, 4466delA, 4467delT, 4468delC, 4469delA, 
4470delG, 4471delA, 4472delA, 4473delA, 4474delA, 4475delA, 4476delG, 4477delC, 
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4478delA, 4479delG, 4480delT, 4481delA, 
4486delC, 4487delT, 4488delT, 4489delC, 
4494delA, 4495delA, 4496delA, 4497delA, 
4502delT, 4503delG, 4504delA, 4505delA, 
5 4510delC, 4511delT, 4512delA, 4513delT, 
4518delC, 4519delA, 4520delG, 4521delA, 
4526delA, 4527delG, 4528delA, 4529delA, 
4534delT, 4535delT, 4536delT, 4537delC, 
4542delG, 4543delA, 4544delC, 4545delA, 
10 4550delT, 4551delG, 4552delA, 4553delG, 
4558delC, 4559delT, 4560delG, 4561delC, 
;l 4566delA, 4567detG, 4568delT, 4569delT, 
m 4574delC, 4575delA, 4576delG, 4577delT, 
>V; 4582delA, 4583delT, 4584delA, 4585delA, 
|5 4590delC, 4591delC, 4592delA, 4593delG, 
W 4598delG, 4599delG, 4600delA, 4601 del A, 
iJ 4606delC, 4607delA, 4608delT, 4609delC, 

4614delT, 4615delC, 4616delT, 4617delA, 
p 4622delC, 4623delC, 4624delC, 4625delA, 
$ 4630delT, 4631delA, 4632delG, 4633delA, 
iy 4638delA, 4639delG, 4640delG, 4641delT, 
0 4646delC, 4647delA, 4648delT, 4649delG, 
I* 4654delG, 4655delT, 4656delT, 4657delG, 
4662delG, 4663delG, 4664delG, 4665delA, 
25 4670delT, 4671delC, 4672delA, 4673delG, 
4678delG, 4679delA, 4680delA, 4681delA, 
4686delC, 4687delC, 4688delA, 4689delT, 
4694delA, 4695delG, 4696delA, 4697delG, 
4702delT, 4703delC, 4704delA, 4705deiT, 
30 4710delG, 4711delT, 4712delT, 4713delG, 
4718delT, 4719delG, 4720delT, 4721delG, 
4726delA, 4727delG, 4728delC, 4729delA, 
4734delC, 4735delT, 4736delG, 4737delG, 
4742delG, 4743delT, 4744delC, 4745delT, 
35 4750delC, 4751delA, 4752delC, 4753delA, 
4758delT, 4759delT, 4760delG, 4761delA, 
4766delA, 4767delA, 4768delC, 4769delA, 
4774delA, 4775delC, 4776delT, 4777delT, 
4782delA, 4783delG, 4784delG, 4785delC, 



4482delT, 4483delT, 4484delA, 4485deIA, 
4490delA, 4491delC, 4492delA, 4493delG, 
4498delG, 4499delT, 4500delA, 4501delG, 
4506delT, 4507delA, 4508delC, 4509delC, 
4514delA, 4515delA, 4516delG, 4517delC, 
4522delA, 4523delT, 4524delC, 4525delC, 
4530delG, 4531delG, 4532delC, 4533delC, 
4538delT, 4539delG, 4540delC, 4541delT, 
4546delA, 4547delG, 4548delT, 4549delT, 
4554delG, 4555delT, 4556delG, 4557delT, 
4562delA, 4563delG, 4564delA, 4565delT, 
4570delC, 4571delT, 4572delA, 4573delC, 
4578delA, 4579delA, 4580delA, 4581delA, 
4586delA, 4587delG, 4588delA, 4589delA, 
4594delG, 4595delA, 4596delG, 4597delT, 
4602delA, 4603delG, 4604delG, 4605delT, 
4610delC, 4611delC, 4612delC, 4613delT, 
4618delA, 4619delA, 4620delT, 4621delG, 
4626delT, 4627delC, 4628delA, 4629delT, 
4634delT, 4635delG, 4636delA, 4637delT, 
4642delG, 4643delG, 4644delT, 4645delA, 
4650delC, 4651delA, 4652deIC, 4653delA, 
4658delC, 4659delT, 4660delC, 4661delT, 
4666delG, 4667delT, 4668delC, 4669delT, 
4674delA, 4675delA, 4676delT, 4677delA, 
4682delC, 4683delT, 4684delA, 4685delC, 
4690delC, 4691delT, 4692delC, 4693delA, 
4698delG, 4699delA, 4700delG, 4701delC, 
4706delT, 4707delA, 4708delA, 4709delG, 
4714delT, 4715delT, 4716delG, 4717delA, 
4722delG, 4723delA, 4724delG, 4725delG, 
4730delA, 4731delC, 4732delA, 4733delG, 
4738delA, 4739delA, 4740delG, 4741delA, 
4746delG, 4747delG, 4748delG, 4749delC, 
4754delC, 4755delG, 4756delA, 4757delT, 
4762delC, 4763delG, 4764delG, 4765delA, 
4770delT, 4771 delC, 4772delT, 4773delT, 
4778delG, 4779delC, 4780delC, 4781delA, 
4786delA, 4787delA, 4788delG, 4789delA, 



213 



Mutations in the BRCAl Gene 
Attorney Docket No: 05371 .0032.999 



4790delT, 4791delC, 4792delT, 4793delA, 
4798delG, 4799delA, 4800delA, 4801delC, 
4806delT, 4807delA, 4808delC, 4809delC, 
4814delA, 4815delT, 4816delC, 4817delT, 
4822delT, 4823delC, 4824delA, 4825delG, 
4830delT, 4831delT, 4832delC, 4833delT, 
4838delT, 4839delG, 4840delA, 4841delC, 
4846delA, 4847delA, 4848delT, 4849delC, 
4854delC, 4855delC, 4856delT, 4857delT, 
4862delA, 4863delG, 4864delA, 4865delC, 
4870delC, 4871delC, 4872delC, 4873delC, 
4878delT, 4879delC, 4880delA, 4881delG, 
4886delT, 4887delG, 4888delT, 4889delT, 
4894delA, 4895delC, 4896delA, 4897delT, 
4902delT, 4903delC, 4904delT, 4905delT, 
4910delC, 4911delT, 4912delC, 4913delT, 
4918delT, 4919delG, 4920delA, 4921delA, 
4926delC, 4927delC, 4928delC, 4929delC, 
4934delG, 4935delA, 4936delA, 4937delA, 
4942delC, 4943 del A, 4944delG, 4945delA, 
4950delG, 4951delC, 4952delC, 4953delC, 
4958delT, 4959delC, 4960delC, 4961delA, 
4966delC, 4967delT, 4968delG, 4969delC, 
4974delA, 4975delC, 4976delT, 4977delA, 
4982delT, 4983delA, 4984delC, 4985delT, 
4990delG, 4991delG, 4992delT, 4993delA, 
4998delG, 4999delC, 5000delA, 5001 del A, 
5006delA, 5007delG, 5008delA, 5009delA, 
5014delT, 5015delG, 5016delA, 5017de4G, 
5022delG, 5023delA, 5024delG, 5025delA, 
5030delA, 5031delG, 5032delA, 5033delA, 
5038delC, 5039delA, 5040delG, 5041delC, 
5046delA, 5047delC, 5048delA, 5049delG, 
5054delG, 5055delG, 5056delT, 5057delC, 
5062delA, 5063delA, 5064delA, 5065delG, 
5070delT, 5071delC, 5072delC, 5073delA, 
5078delG, 5079delG, 5080delT, 5081delG, 
5086delG, 5087delC, 5088delC, 5089delT, 
5094delC, 5095delC, 5096delA, 5097delG, 



4794delG, 4795delA, 4796delG, 4797delG, 
4802delC, 4803delC, 4804delC, 4805delT, 
4810delT, 4811delG, 4812delG, 4813delA, 
4818delG, 4819delG, 4820delA, 4821 del A, 
4826delC, 4827delC, 4828delT, 4829delC, 
4834delC, 4835delT, 4836delG, 4837delA, 
4842delC, 4843delC, 4844delT, 4845delG, 
4850delT, 4851delG, 4852delA, 4853delT, 
4858delC, 4859delT, 4860delG, 4861delA, 
4866delA, 4867delG, 4868delA, 4869delG, 
4874delA, 4875delG, 4876delA, 4877delG, 
4882delC, 4883delT, 4884delC, 4885delG, 
4890delG, 4891 delG, 4892delC, 4893delA, 
4898delA, 4899delC, 4900delC, 4901delA, 
4906delC, 4907delA, 4908delA, 4909delC, 
4914delG, 4915delC, 4916delA, 4917delT, 
4922delA, 4923delG, 4924delT, 4925delT, 
4930delA, 4931delA, 4932delT, 4933delT, 
4938delG, 4939delT, 4940delT, 4941delG, 
4946delA, 4947delT, 4948delC, 4949delT, 
4954delA, 4955delG, 4956delG, 4957delG, 
4962delG, 4963delC, 4964delT, 4965delG, 
4970delT, 4971delC, 4972delA, 4973delT, 
4978delC, 4979delT, 4980delG, 4981delA, 
4986delG, 4987delC, 4988delT, 4989delG, 
4994delT, 4995delA, 4996delA, 4997delT, 
5002delT, 5003delG, 5004delG, 5005delA, 
5O10delA, SOlldelG, 5012delT, 5013delG, 
5018delC, 5019delA, 5020delG, 5021delG, 
5026delA, 5027delG, 5028delC, 5029delC, 
5034delT, 5035delT, 5036delG, 5037delA, 
5042delT, 5043delT, 5044delC, 5045delA, 
5050delA, 5051delA, 5052delA, 5053delG, 
5058delA, 5059delA, 5060delC, 5061delA, 
5066delA, 5067delA, 5068delT, 5069delG, 
5074delT, 5075delG, 5076delG, 5077delT, 
5082delT, 5083delC, 5084delT, 5085delG, 
5090delG, 5091delA, 5092delC, 5093delC, 
5098delA, 5099delA, 5100delG, 5101delA, 
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5102delA, 5103delT, 5104delT, 5105delT, 5106delA, 5107delT, 5108delG 5109delC 
5110delT, 5111delC, 5112delG, 5113delT, 5114delG, 5115delT, 5116delA, 5117deic' 
5118delA, 5119delA, 5120delG, 5121delT, 5122delT, 5123delT, 5124delG 5125deic' 
5126delC, 5127delA, 5128delG, 5129delA, 5130delA, 5131delA, 5132delA, 5133deic' 
5134delA, 5135delC, 5136delC, 5137delA, 5138delC, 5139delA, 5140delT 5141deic' 
5142delA, 5143delC, 5144delT, 5145delT, 5146delT, 5147delA, 5148delA,' 5149deic' 
5150delT, 5151delA, 5152delA, 5153delT, 5154delC, 5155delT, 5156delA 5157delA' 
5158delT, 5159delT, 5160delA, 5161delC, 5162delT, 5163delG, 5164delA, 5165delA' 
5166delG, 5167delA, 5168delG, 5169delA, 5170delC, 5171delT, 5172delA, 5173deic' 
5174delT, 5175delC, 5176delA, 5177delT, 5178delG, 5179delT, 5180delT, 5181delG' 
5182delT, 5183delT, 5184delA, 5185delT, 5186delG, 5187delA, 5188delA, 5189delA' 
5190delA, 5191delC, 5192delA, 5193delG, 5194delA, 5195delT, 5196delG, 5197deic' 
5198delT, 5199delG, 5200delA, 5201delG, 5202delT, 5203delT, 5204delT 5205delG 
5206delT, 5207delG, 5208delT, 5209delG, 5210delT, 5211delG, 5212delA 5213delA' 
5214delC, 5215delG, 5216delG, 5217delA, 5218delC, 5219delA, 5220delC, 5221delT 
5222delG, 5223delA, 5224delA, 5225delA, 5226delT, 5227delA, 5228delT 5229delT' 
5230delT, 5231delT, 5232delC, 5233delT, 5234delA, 5235delG, 5236delG, 5237delA,' 
5238delA, 5239delT, 5240delT, 5241delG, 5242delC, 5243delG, 5244delG, 5245delG 
5246delA, 5247delG, 5248delG, 5249delA, 5250delA, 5251delA, 5252delA, 5253delT' 
5254delG, 5255delG, 5256delG, 5257delT, 5258delA, 5259delG, 5260delT, 5261delT 
5262delA, 5263delG, 5264delC, 5265delT, 5266delA, 5267delT, 5268delT, 5269delT' 
5270delC, 5271delT, 5272delG, 5273delG, 5274delG, 5275delT, 5276delG, 5277delA' 
5278delC, 5279delC, 5280delC, 5281delA, 5282delG, 5283delT, 5284delC, 5285delT' 
5286delA, 5287delT, 5288delT, 5289delA, 5290delA, 5291delA, 5292delG, 5293delA' 
5294delA, 5295delA, 5296delG, 5297delA, 5298delA, 5299delA, 5300delA, 5301delA 
5302delT, 5303delG, 5304delC, 5305delT, 5306delG, 5307delA, 5308delA, 5309delT 
5310delG, 5311delA, 5312delG, 5313delC, 5314delA, 5315delT, 5316delG, 5317delA' 
5318delT, 5319delT, 5320delT, 5321delT, 5322delG, 5323delA, 5324delA, 5325delG, 
5326delT, 5327delC, 5328delA, 5329deiG, 5330delA, 5331delG, 5332delG, 5333delA, 
5334delG, 5335delA, 5336delT, 5337delG, 5338delT, 5339delG, 5340delG, 5341delT, 
5342delC, 5343delA, 5344delA, 5345delT, 5346delG, 5347delG, 5348delA, 5349delA 
5350delG, 5351delA, 5352delA, 5353delA, 5354delC, 5355delC, 5356delA, 5357delC, 
5358delC, 5359delA, 5360delA, 5361delG, 5362delG, 5363delT, 5364delC, 5365delC, 
5366delA, 5367delA, 5368delA, 5369delG, 5370delC, 5371delG, 5372delA, 5373delG, 
53,74delC, 5375delA, 5376delA, 5377delG, 5378delA, 5379delG, 5380delA, 5381delA, 
5382delT, 5383delC, 5384delC, 5385delC, 5386delA, 5387delG, 5388delG, 5389delA, 
5390delC, 5391delA, 5392delG, 5393delA, 5394delA, 5395delA, 5396delG, 5397delA, 
5398delT, 5399delC, 5400delT, 5401delT, 5402delC, 5403delA, 5404delG, 5405delG, 
5406delG, 5407delG, 5408delG, 5409delC, 5410delT, 5411delA, 5412delG, 5413delA, 
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5414delA, 5415delA, 5416delT, 5417delC, 

5422delG, 5423delC, 5424delT, 5425delA, 

5430delC, 5431delC, 5432delC, 5433delT, 

5438delC, 5439delA, 5440delA, 5441delC, 

5446delC, 5447delC, 5448delA, 5449delC, 

5454delC, 5455delA, 5456delA, 5457delC, 

5462delA, 5463delT, 5464delG, 5465delG, 

5470delT, 5471delA, 5472delC, 5473delA, 

5478delT, 5479delG, 5480delT, 5481delG, 

5486delT, 5487delT, 5488delC, 5489delT, 

5494delT, 5495delG, 5496delA, 5497delA, 

5502delC, 5503delT, 5504delT, 5505delT, 

5510delA, 5511delT, 5512delT, 5513delC, 

5518delT, 5519delT, 5520delG, 5521delG, 

5526delG, 5527delG, 5528delT, 5529delG, 

5534delC, 5535delC, 5536delC, 5537delA, 

5542delT, 5543deiG, 5544delG, 5545delT, 

5550delC, 5551delA, 5552delG, 5553delC, 

5558delT, 5559delG, 5560delC, 5561delC, 

5566delC, 5567delA, 5568delG, 5569delA, 

5574delA, 5575delA, 5576delT, 5577delG, 

5582delC, 5583delC, 5584delA, 5585delT, 

5590delT, 5591delT, 5592delG, 5593delG, 

5598delA, 5599delT, 5600delG, 5601delT, 

5606delG, 5607delG, 5608delC, 5609delA, 

5614delT, 5615delG, 5616delG, 5617delT, 

5622delC, 5623delG, 5624delA, 5625delG, 

5630delG, 5631delG, 5632delT, 5633delG, 

5638delA, 5639delC, 5640delA, 5641delG, 

5646delG, 5647delC, 5648delA, 5649delC, 

5654delC, 5655delC, 5656delA, 5657delG, 

5662delA, 5663delG, 5664delG, 5665delA, 

5670delG, 5671delA, 5672delC, 5673delA, 
5678delC, 5679delC. 



5418delT, 5419delG, 5420delT, 5421delT, 

5426delT, 5427delG, 5428delG, 5429delG, 

5434delT, 5435delC, 5436delA, 5437delC, 

5442delA, 5443delT, 5444delG, 5445delC, 

5450delA, 5451delG, 5452delA, 5453delT, 

5458delT, 5459delG, 5460delG, 5461delA, 

5466delA, 5467delT, 5468delG, 5469delG, 

5474delG, 5475delC, 5476delT, 5477delG, 

5482delG, 5483delT, 5484delG, 5485delC, 

5490delG, 5491delT, 5492delG, 5493delG, 

5498delG, 5499delG, 5500delA, 5501delG, 

5506delC, 5507delA, 5508delT, 5509delC, 

5514delA, 5515delC, 5516delC, 5517delC, 

5522delC, 5523delA, 5524delC, 5525delA, 

5530delT, 5531delC, 5532delC, 5533delA, 

5538delA, 5539delT, 5540delT, 5541delG, 

5546delT, 5547delG, 5548delT, 5549delG, 

5554delC, 5555delA, 5556delG, 5557delA, 

5562delT, 5563delG, 5564delG, 5565delA, 

5570delG, 5571delG, 5572delA, 5573delC, 

5578delG, 5579delC, 5580delT, 5581delT, 

5586delG, 5587delC, 5588delA, 5589delA, 

5594delG, 5595delC, 5596delA, 5597delG, 

5602delG, 5603delT, 5604delG, 5605delA, 

5610delC, 5611delC, 5612delT, 5613delG, 

5618delG, 5619delA, 5620delC, 5621delC, 

5626delA, 5627delG, 5628delT, 5629delG, 

5634delT, 5635delT, 5636delG, 5637delG, 

5642delT, 5643delG, 5644delT, 5645delA, 

5650delT, 5651delC, 5652delT, 5653delA, 

5658delT, 5659delG, 5660delC, 5661delC, 

5666delG, 5667delC, 5668delT, 5669delG, 

5674delC, 5675delC, 5676delT, 5677delA, 
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TABLE 10 
List of Two Base Deletions 

4delGA, 5delAT, 6delTT, 7delTT, 8delTA, 9delAT, lOdelTC, lldelCT, 12delTG, 132delGC, 
133delCT, 134delTC, 135delCT, 136delTT, 137delTC, 138delCG, 139delGC, 140delCG, 
5 141delGT, 142delTT, 143delTG, 144delGA, 145delAA, 146delAG, 147delGA, l48delAA, 
149delAG, 150delGT, 151delTA, 152delAC, 153delCA, 154delAA, 155delAA, 156delAA, 
157delAT, 158delTG, 159delGT, 160delTC, 161delCA, 162delAT, 163delTT, 164delTA, 
165delAA, 166delAT, 167delTG, 168delGC, 169delCT, 170delTA, 171delAT, 172delTG, 
r , 173delGC, 174delCA, 175delAG, 176delGA, 177delAA, 178delAA, 179delAA, 180delAT, 
; )P 181delTC, 182delCT, 183delTT, 184delTA, 185delAG, 186delGA, 187delAG, 188delGT, 
yi 189delTG, 190delGT, 191delTC, 192delCC, 193delCC, 194delCA, 195delAT, 196delTC, 
m 197delCT, 198delTG, 199delGT, 200delTC, 201delCT, 202'delTG, 203delGG, 204delGA, 
205delAG, 206delGT, 207delTT, 208delTG, 209delGA, 210delAT, 211deiTC, 212delCA, 
r '\ 213delAA, 214delAG, 215delGG, 216delGA, 217delAA, 218delAC, 219delCC, 220delCT, 
j# 221delTG, 222delGT, 223delTC, 224delCT, 225delTC, 226delCC, 227delCA, 228delAC, 
! !i 229delCA, 230delAA, 231delAA, 232delAG, 233delGT, 234delTG, 235delGT, 236delTG, 
!„= 237delGA, 238delAC, 239delCC, 240delCA, 241delAC, 242delCA, 243delAT, 244delTA, 
Q 245delAT, 246delTT, 247delTT, 248delTT, 249delTG, 250delGC, 251delCA, 252delAA, 
III 253delAA, 254delAT, 255delTT, 256delTT, 257delTT, 258delTG, 259delGC, 260delCA, 
50 261delAT, 262delTG, 263delGC, 264delCT, 265delTG, 266delGA, 267delAA, 268delAA, 
Ci 269delAC, 270delCT, 271delTT, 272delTC, 273delCT, 274delTC, 275delCA, 276delAA, 
277delAC, 278delCC, 279delCA, 280delAG, 281delGA, 282delAA, 283delAG, 284delGA, 
285delAA, 286delAA, 287delAG, 288delGG, 289delGG, 290delGC, 291delCC, 292delCT, 
293delTT, 294delTC, 295delCA, 296delAC, 297delCA, 298delAG, 299delGT, 300delTG, 
25 301delGT, 302delTC, 303delCC, 304delCT, 305delTT, 306delTT, 307delTA, 308delAT, 
309delTG, 310delGT, 311delTA, 312delAA, 313delAG, 314delGA, 315delAA, 316delAT, 
317delTG, 318delGA, 319delAT, 320delTA, 321delAT, 322delTA, 323delAA, 324delAC, 
325delCC, 326delCA, 327delAA, 328delAA, 329delAA, 330delAG, 331delGG, 332delGA, 
333delAG, 334delGC, 335delCC, 336delCT, 337delTA, 338delAC, 339delCA, 340delAA, 
30 341delAG, 342delGA, 343delAA, 344delAA, 345delAG, 346delGT, 347delTA, 348delAC, 
349delCG, 350delGA, 351delAG, 352delGA, 353delAT, 354delTT, 355delTT, 356delTA, 
357delAG, 358delGT, 359delTC, 360delCA, 361delAA, 362delAC, 363delCT, 364delTT, 
365delTG, 366delGT, 367delTT, 368delTG, 369delGA, 370delAA, 371delAG, 372delGA, 
373delAG, 374delGC, 375delCT, 376delTA, 377delAT, 378delTT, 379delTG, 380delGA, 
35 381delAA, 382delAA, 383delAA, 384delAT, 385delTC, 386delCA, 387delAT, 388delTT, 
389delTT, 390delTG, 391delGT, 392delTG, 393delGC, 394delCT, 395delTT, 396delTT, 
397delTT, 398delTC, 399delCA, 400delAG, 401delGC, 402delCT, 403delTT, 404delTG, 
405delGA, 406delAC, 407delCA, 408delAC, 409delCA, 410delAG, 411delGG, 412delGT, 
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413delTT, 414delTT, 415delTG, 416delGG, 417delGA, 418delAG, 419delGT, 420delTA 
421delAT, 422delTG, 423delGC, 424delCA, 425delAA, 426delAA, 427delAC 428delCA' 
429delAG, 430delGC, 431delCT, 432delTA, 433delAT, 434delTA, 435delAA, 436delAT' 
437delTT, 438delTT, 439delTT, 440delTG, 441delGC, 442delCA, 443delAA, 444delAA' 
445delAA, 446delAA, 447deiAA, 448delAG, 449delGG, 450delGA, 451delAA, 452delAA' 
453delAA, 454delAT, 455delTA, 456delAA, 457delAC, 458delCT, 459delTC, 460delCT' 
461delTC, 462delCC, 463delCT, 464delTG, 465delGA, 466delAA, 467delAC, 468delCA' 
469delAT, 470delTC, 471delCT, 472delTA, 473delAA, 474delAA, 475delAA, 476delAG' 
477delGA, 478delAT, 479delTG, 480delGA, 481delAA, 482delAG, 483delGT, 484delTT' 
485delTT, 486delTC, 487delCT, 488delTA, 489delAT, 490delTC, 491delCA 492delAT , 
493delTC, 494delCC, 495delCA, 496delAA, 497delAA, 498delAG, 499delGT 500delTA' 
501delAT, 502delTG, 503delGG, 504delGG, 505delGC, 506delCT, 507delTA, 508delAc' 
509delCA, 510delAG, 511delGA, 512delAA, 513delAA, 514delAC, 515delCC 516delCG' 
517delGT, 518delTG, 519delGC, 520delCC, 521delCA, 522delAA, 523delAA, 524delAA' 
525delAG, 526delGA, 527delAC, 528delCT, 529delTT, 530delTC, 531delCT 532delTA' 
533delAC, 534delCA, 535delAG, 536delGA, 537delAG, 538delGT, 539delTG' 540delGA' 
541delAA, 542delAC, 543delCC, 544delCC, 545delCG, 546delGA, 547deIAA,' 548delAA' 
549delAA, 550delAT, 55ldelTC, 552delCC, 553delCT, 554delTT, 555delTC 556delCC 
557delCT, 558delTT, 559delTG, 560delGC, 561delGA, 562delAG, 563delGG, 564delGA' 
565delAA, 566delAA, 567delAC, 568delCC, 569delCA, 570delAG, 571delGT 572delTc' 
573delCT, 574delTC, 575delCA, 576delAG, 577delGT, 578delTG, 579delGT,' 580delTc' 
581delCC, 582delCA, 583delAA, 584delAC, 585delCT, 586delTC, 587delCT, 588delTc' 
589delCT, 590delTA, 591delAA, 592delAC, 593delCC, 594delCT, 595delTT 596delTG' 
597delGG, 598delGA, 599delAA, 600delAC, 601delCT, 602delTG, 603delGT, 604delTG' 
605delGA, 606delAG, 607delGA, 608delAA, 609delAC, 6l0delCT, 611delTC, 612delCT,' 
613delTG, 614delGA, 615delAG, 616delGG, 617delGA, 618delAC, 619delCA, 620delAA' 
621delAA, 622delAG, 623delGC, 624delCA, 625delAG, 626delGC, 627delCG, 628delGG 
629delGA, 630delAT, 631delTA, 632delAC, 633delCA, 634delAA, 635delAC, 636delCc' 
637delCT, 638delTC, 639delCA, 640delAA, 641delAA, 642delAA, 643delAG, 644delGA' 
645delAC, 646delCG, 647delGT, 648delTC, 649delCT, 650delTG, 651delGT, 652delTc' 
653delCT, 654delTA, 655delAC, 656delCA, 657delAT, 658delTT, 659delTG, 660delGA' 
661delAA, 662delAT, 663delTT, 664delTG, 665delGG, 666delGG, 667delGA, 668delAT 
669delTC, 670delCT, 671delTG, 672delGA, 673delAT, 674delTT, 675delTC, 676delCT' 
677delTT, 678delTC, 679delCT, 680delTG, 681delGA, 682delAA, 683delAG, 684delGA' 
685delAT, 686delTA, 687delAC, 688delCC, 689delCG, 690delGT, 691delTT, 692delTA, 
693delAA, 694delAT, 695delTA, 696delAA, 697delAG, 698delGG, 699delGC, 700delCA' 
701 del AA, 702delAC, 703delCT, 704delTT, 705delTA, 706delAT, 707delTT, 708delTG' 
709delGC, 710delCA, 7UdelAG, 712delGT, 713delTG, 714delGT, 715delTG, 716delGG, 
717delGG, 718delGA, 719delAG, 720delGA, 721delAT, 722delTC, 723delCA, 724delAA, 
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725delAG, 726delGA, 727delAA, 728delAT, 729delTT, 730delTG, 731delGT, 732delTT, 
733delTA, 734delAC, 735delCA, 736delAA, 737delAA, 738delAT, 739delTC, 740delCA, 
741delAC, 742delCC, 743delCC, 744delCC, 745delCT, 746delTC, 747delCA, 748delAA, 
749delAG, 750delGG, 751delGA, 752delAA, 753delAC, 754delCC, 755delCA, 756delAG, 
757delGG, 758delGG, 759delGA, 760delAT, 761delTG, 762delGA, 763delAA, 764delAA, 
765delAT, 766delTC, 767delCA, 768delAG, 769delGT, 770delTT, 771delTT, 772delTG, 
773delGG, 774delGA, 775delAT, 776delTT, 777delTC, 778delCT, 779delTG, 780delGC, 
781delCA, 782delAA, 783delAA, 784delAA, 785delAA, 786delAA, 787delAG, 788delGG, 
789delGC, 790delCT, 791delTG, 792delGC, 793delCT, 794delTT, 795delTG, 796delGT, 
797delTG, 798delGA, 799delAA, 800delAT, 801delTT, 802delTT, 803delTT, 804delTC, 
805delCT, 806delTG, 807delGA, 808delAG, 809delGA, 810delAC, 8UdelCG, 812delGG, 
813delGA, 814delAT, 815delTG, 816delGT, 817delTA, 818delAA, 819delAC, 820delCA, 
821delAA, 822delAA, 823delAT, 824delTA, 825delAC, 826delCT, 827delTG, 828delGA, 
829delAA, 830delAC, 831delCA, 832delAT, 833delTC, 834delCA, 835delAT, 836delTC, 
837delCA, 838delAA, 839delAC, 840delCC, 841delCC, 842delCA, 843delAG, 844delGT, 
845delTA, 846delAA, 847delAT, 848delTA, 849delAA, 850delAT, 851delTG, 852delGA, 
853delAT, 854delTT, 855delTT, 856delTG, 857delGA, 858delAA, 859delAC, 860delCA, 
861 del AC, 862delCC, 863delCA, 864delAC, 865delCT, 866delTG, 867delGA, 868delAG, 
869delGA, 870delAA, 871delAG, 872delGC, 873delCG, 874delGT, 875delTG, 876delGC, 
877delCA, 878delAG, 879delGC, 880delCT, 881delTG, 882delGA, 883delAG, 884delGA, 
885delAG, 886delGG, 887delGC, 888delCA, 889delAT, 890delTC, 891delCC, 892delCA, 
893delAG, 894delGA, 895delAA, 896delAA, 897delAA, 898delAG, 899delGT, 900delTA, 
901delAT, 902delTC, 903delCA, 904delAG, 905delGG, 906delGG, 907delGT, 908delTA, 
909delAG, 910delGT, 911delTT, 912delTC, 913delCT, 914delTG, 915delGT, 916delTT, 
917delTT, 918delTC, 919delCA, 920delAA, 921delAA, 922delAC, 923delCT, 924delTT, 
925delTG, 926delGC, 927delCA, 928delAT, 929delTG, 930delGT, 931delTG, 932delGG, 
933delGA, 934delAG, 935delGC, 936delCC, 937delCA, 938delAT, 939delTG, 940delGT, 
941delTG, 942delGG, 943delGC, 944delCA, 945delAC, 946delCA, 947delAA, 948delAA, 
949delAT, 950delTA, 951delAC, 952del€T, 953delTC, 954delCA, 955delAT, 956delTG, 
957delGC, 958delCC, 959delCA, 960delAG, 961delGC, 962delCT, 963delTC, 964delCA, 
965delAT, 966delTT, 967delTA, 968delAC, 969delCA, 970delAG, 971delGC, 972delCA, 
973delAT, 974delTG ) 975delGA, 976delAG, 977delGA, 978delAA, 979delAC, 980delCA, 
981 del AG, 982delGC, 983delCA, 984delAG, 985delGT, 986delTT, 987delTT, 988delTA, 
989delAT, 990delTT, 991delTA, 992delAC, 993delCT, 994delTC, 995delCA, 996delAC, 
997delCT, 998delTA, 999delAA, lOOOdelAA, lOOldelAG, 1002delGA, 1003delAC, 
1004delCA, 1005delAG, 1006delGA, 1007delAA, 1008delAT, 1009delTG, lOlOdelGA, 
lOlldelAA, 1012delAT, 1013delTG, 1014delGT, 1015delTA, 1016delAG, 1017delGA, 
1018delAA, 1019delAA, 1020delAA, 1021delAG, 1022delGG, 1023deIGC, 1024delCT, 
1025delTG, 1026delGA, 1027delAA, 1028delAT, 1029delTT, 1030delTC, 1031delCT, 
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1032delTG, 1033delGT, 1034delTA, 1035delAA, 1036delAT, 1037delTA, 1038delAA 
1039delAA, 1040delAA, 1041delAG, 1042delGC, 1043delCA, 1044delAA 1045delAA' 
1046delAC, 1047delCA, 1048delAG, 1049delGC, 1050delCC, 1051delCT 1052delTG' 
1053delGG, 1054delGC, 1055delCT, 1056delTT, 1057delTA, 1058delAG,' 1059delGc' 
1060delCA, 1061delAA, 1062delAG, 1063delGG, 1064delGA, 1065delAG 1066delGc' 
1067delCC, 1068delCA, 1069delAA, 1070delAC, 1071delCA, 1072delAT 1073delTA' 
1074delAA, 1075delAC, 1076delCA, 1077delAG, 1078delGA, 1079delAT 1080delTG' 
1081delGG, 1082delGG, 1083delGC, 1084delCT, 1085delTG, 1086delGG 1087delGA' 
1088delAA, 1089delAG, 1090delGT, 1091delTA, 1092delAA, 1093delAG 1094delGG 
1095delGA, 1096delAA, 1097delAA, 1098delAC, 1099delCA, HOOdelAT HOldelTG' 
1102delGT, 1103delTA, 1104delAA, 1105delAT, 1106delTG, 1 107delGA 1108delAT 
1109delTA, HlOdelAG, lilldelGG, 1112delGC, 1113delCG, 1114delGG, 1115delGA' 
1116delAC, 1117delCT, 1118delTC, 1119delCC, 1120delCC, 1121delCA, 112?delAG 
1123delGC, 1124delCA, 1125delAC, 1126delCA, 1 127delAG, 1128delGA, 1129delAA' 
1130delAA, 1131delAA, 1132delAA, 1133delAA, 1134delAA, 1135delAG, 1136delGG 
1137delGT, 1138delTA, 1139delAG, 1 140delGA, 1141delAT, 1142delTC, 1143delCT 
1144delTG, 1145delGA, 1146delAA, 1147delAT, 1148delTG, 1149delGC, 1150delCX 
1151delTG, 1152delGA, 1153delAT, 1154delTC, 1155delCC, 1156delCC, 1157delCC 
1158delCT, 1159delTG, 1160delGT, 1161delTG, 1162delGT, 1163delTG, 1164delGA' 
1165delAG, 1166delGA, 1167delAG, 1168delGA, 1169delAA, 1170delAA, 1171delAA' 
1172delAG, 1173delGA, 1174delAA, 1175delAT, 1176delTG, 1177delGG, 1178delGA' 
1179delAA, 1180delAT, 1181delTA, 1182delAA, 1183delAG, 1184delGC, 1185delCA' 
1186delAG, 1187delGA, 1188delAA, 1189delAA, 1190delAC, 1191delCT, 1192delTG' 
1193delGC, 1194delCC, H95delCA, 1196delAT, 1197delTG, 1198delGC, 1199delCT' 
1200delTC, 1201delCA, 1202delAG, 1203delGA, 1204delAG, 1205delGA, 1206delAA' 
1207delAT, 1208delTC, 1209delCC, 1210delCT, 1211delTA, 1212delAG, 1213delGA' 
1214delAG, 1215delGA, 1216delAT, 1217delTA, 1218delAC, 1219delCT, 1220delTo! 
1221delGA, 1222delAA, 1223delAG, 1224delGA, 1225delAT, 1226delTG, 1227delGT' 
1228delTT, 1229delTC, 1230delCC, 1331delCT, 1232delTT, 1233delTG, 1234delGG' 
1235delGA, 1236delAT, 1237delTA, 1238delAA, 1239delAC, 1240delCA, 1241delAc' 
1242delCT, 1243delTA, 1244delAA, 1245delAA, 1246delAT, 1247delTA, 1248delAG 
1249delGC, 1250delCA, 1251delAG, 1252delGC, 1253delCA, 1254delAT, 1255delTT 
1256delTC, 1257delCA, 1258delAG, 1259delGA, 1260delAA, 1261delAA, 1262delAG, 
1263delGT, 1264delTT, 1265delTA, 1266delAA, 1267delAT, 1268delTG, 1269delGA, 
1270delAG, 1271delGT, 1272delTG, 1273delGG, 1274deIGT, 1275delTT, 1276delTT 
1277delTT, 1278delTC, 1279delCC, 1280delCA, 1281delAG, 1282delGA, 1283delAA, 
1284delAG, 1285delGT, 1286delTG, 1287delGA, 1288delAT, 1289delTG, 1290delGA, 
1291delAA, 1292delAC, 1293delCT, 1294delTG, 1295delGT, 1296delTT, 1297delTA, 
1298delAG, 1299delGG, BOOdelGT, 1301delTT, 1302delTC, 1303delCT, 1304delTG, 
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1305delGA, 1306delAT, 1307delTG, 1308delGA, 1309delAC, 1310delCT, 1311delTC 

1312delCA, 1313delAC, 1314delCA, 1315delAT, 1316delTG, 1317delGA, 1318delAT' 

1319delTG, 1320delGG, 1321delGG, 1322delGG, 1323delGA, 1324delAG, 1325delGT 

1326delTC, 1327delCT, 1328delTG, 1329delGA, 1330delAA, 1331delAT, 1332delTC,' 

5 1333delCA, 1334delAA, 1335delAA, 1336delAT, 1337delTG, 1338delGC, 1339delCC,' 

1340delCA, 1341delAA, 1342delAA, 1343delAG, 1344delGT, 1345delTA, 1346delAG' 

1347delGC, 1348delCT, 1349delTG, 1350delGA, 1351delAT, 1352delTG, 1353delGT\ 

1354delTA, 1355delAT, 1356delTT, 1357delTG, 1358delGG, 1359delGA, 1360delAc' 

1361delCG, 1362delGT, 1363delTT, 1364delTC, 1365delCT, 1366delTA, 1367delAA' 

d° 1368delAA, 1369delAT, 1370delTG, 1371delGA, 1372delAG, 1373delGG, 1374delGl\ 

yn; 1375delTA, 1376delAG, 1377delGA, 1378delAT, 1379delTG, 1380delGA, 1381delAA' 

^ 1382delAT, 1383delTA, 1384delAT, 1385delTT, 1386delTC, 1387delCT, 1388delTG' 

:c; 1389delGG, 1390delGT, 1391delTT, 1392delTC, 1393delCT, 1394delTT, 1395delTc! 

;t 1396delCA, 1397delAG, 1398delGA, 1399delAG, HOOdelGA, 1401delAA, 1402delAA^ 

1403delAA, 1404delAT, 1405delTA, 1406delAG, 1407delGA, 1408delAC, 1409delCT 

$ 1410delTT, HlldelTA, 1412delAC, 1413delCT, 1414delTG, 1415delGG, 1416delGc! 

1417delCC, 1418delCA, 1419delAG, 1420delGT, 1421delTG, 1422delGA, 1423delAT^ 

N 1424delTC, 1425delCC, 1426delCT, 1427delTC, 1428delCA, 1429delAT, 1430delTG, 

O 1431delGA, 1432delAG, 1433delGG, 1434delGC, 1435delCT, 1436delTT, 1437delTT,' 

110 1438delTA, 1439delAA, 1440delAT, 1441delTA, 1442delAT, 1443delTG, 1444delGT\ 

rtJ 1445delTA, 1446delAA, 1447delAA, 1448delAA, 1449delAG, 1450delGT, 1451delTG! 

J-J 1452delGA, 1453delAA, 1454delAA, 1455delAG, 1456delGA, 1457delAG, 1458delGT,' 

1459delTT, 1460delTC, 1461delCA, 1462delAC, 1463delCT, 1464delTC, 1465delCC, 

1466delCA, 1467delAA, 1468delAA, 1469delAT, 1470delTC, 1471delCA, 1472delAG, 

25 1473delGT, 1474delTA, 1475delAG, 1476delGA, 1477delAG, 1478delGA, 1479delAG, 

1480delGT, 1481delTA, 1482delAA, 1483delAT, 1484delTA, 1485delAT, 1486delTT, 

1487delTG, 1488delGA, 1489delAA, 1490delAG, 1491delGA, 1492delAC, 1493delCA, 

l494delAA, 1495delAA, 1496delAA, 1497delAT, 1498delTA, 1499delAT, 1500delTT, 

1501delTT, 1502delTG, 1503delGG, 1504delGG, 1505delGA, 1506delAA, 1507delAA, 

30 1508delAA, 1509delAC, 1510delCC, 1511delCT, 1512delTA, 1513delAT, 1514delTC, 

1515delCG, 1516delGG, 1517delGA, 1518delAA, 1519delAG, 1520delGA, 1521delAA, 

1522delAG, 1523delGG, 1524delGC, 1525delCA, 1526delAA, 1527deIAG, 1528delGC, 

1529delCC, 1530delCT, 1531delTC, 1532delCC, 1533delCC, 1534delCC, 1535delCA, 

1536delAA, 1537delAC, 1538delCT, 1539delTT, 1540delTA, 1541delAA, 1542delAG, 

35 1543delGC, 1544delCC, 1545delCA, 1546delAT, 1547delTG, 1548delGT, 1549delTA, 

1550delAA, 1551delAC, 1552delCT, 1553delTG, 1554delGA, 1555delAA, 1556delAA, 

1557delAA, 1558delAT, 1559delTC, 1560delCT, 1561delTA, 1562delAA, 1563delAT, 

1564delTT, 1565delTA, 1566delAT, 1567delTA, 1568delAG, 1569delGG, 1570delGA, 

1571delAG, 1572delGC, 1573delCA, 1574delAT, 1575delTT, 1576delTT, 1577delTG, 
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1578delGT, 1579delTT, 1580delTA, 1581delAC, 1582delCT, 1583delTG, 1584delGA, 

1585delAG, 1586delGC, 1587delCC, 1588delCA, 1589delAC, 1590delCA, 1591delAG, 

1592delGA, 1593delAT, 1594delTA, 1595delAA, 1596delAT, 1597delTA, 1598delAC, 

1599deiCA, 1600delAA, 1601delAG, 1602delGA, 1603delAG, 1604delGC, 1605delCG, 

5 1606delGT, 1607delTC, 1608delCC, 1609delCC, 1610delCC, 1611delCT, 1612delTC, 

1613delCA, 1614delAC, 1615delCA, 1616delAA, 1617delAA, 1618delAT, 1619delTA, 

1620delAA, 1621delAA, 1622delAT, 1623delTT, 1624delTA, 1625delAA, 1626delAA, 

1627delAG, 1628delGC, 1629delCG, 1630delGT, 1631delTA, 1632delAA, 1633delAA, 

1634delAA, 1635delAG, 1636delGG, 1637delGA, 1638delAG, 1639delGA, 1640delAC, 

IP 1641delCC, 1642delCT, 1643delTA, 1644delAC, 1645delCA, 1646delAT, 1647delTC, 

1648delCA, 1649delAG, 1650delGG, 1651delGC, 1652delCC, 1653delCT, 1654delTT, 

J 1655delTC, 1656delCA, 1657delAT, 1658delTC, 1659delCC, 1660delCT, 1661delTG, 

CO 1662delGA, 1663delAG, 1664delGG, 1665delGA, 1666delAT, 1667delTT, 1668delTT, 

iU 1669delTT, 1670delTA, 1671 del AT, 1672delTC, 1673delCA, 1674delAA, 1675delAG, 

tt 1676delGA, 1677delAA, 1678delAA, 1679delAG, 1680delGC, 1681delCA, 1682delAG, 

\% 1683delGA, 1684delAT, 1685delTT, 1686delTT, 1687delTG, 1688delGG, 1689delGC, 

1690delCA, 1691delAG, 1692delGT, 1693delTT, 1694delTC, 1695delCA, 1696delAA, 

U 1697delAA, 1698delAA, 1699delAG, 1700delGA, 1701delAC, 1702delCT, 1703delTC, 

p 1704delCC, 1705delCT, 1706delTG, 1707delGA, 1708delAA, 1709delAA, 1710delAT, 

m 1711delTG, 1712delGA, 1713delAT, 1714delTA, 1715delAA, 1716delAA, 1717delAT, 

riJ 1718delTC, 1719delCA, 1720delAG, 1721delGG, 1722delGG, 1723delGA, 1724delAA, 

O 1725delAC, 1726delCT, 1727delTA, 1728delAA, 1729delAC, 1730delCC, 1731delCA, 

*°* 1732delAA, 1733delAA, 1734delAC, 1735delCG, 1736delGG, 1737delGA, 1738delAG, 

1739delGC, 1740delCA, 1741delAG, 1742delGA, 1743delAA, 1744delAT, 1745delTG, 

25 1746delGG, 1747delGT, 1748delTC, 1749delCA, 1750delAA, 1751delAG, 1752delGT, 

1753delTG, 1754delGA, 1755delAT, 1756delTG, 1757delGA, 1758delAA, 1759delAT, 

1760delTA, 1761delAT, 1762delTT, 1763delTA, 1764delAC, 1765delCT, 1766delTA, 

1767delAA, 1768delAT, 1769delTA, 1770delAG, 1771delGT, 1772delTG, 1773delGG, 

1774delGT, 1775delTC, 1776delCA, 17.77delAT, 1778delTG, 1779delGA, 1780delAG, 

30 1781delGA, 1782delAA, 1783delAT, 1784delTA, 1785delAA, 1786delAA, 1787delAA, 

1788delAC, 1789delCA, 1790delAA, 1791delAA, 1792delAA, 1793delAG, 1794delGG, 

1795delGT, 1796delTG, 1797delGA, 1798delAT, 1799delTT, 1800delTC, 1801delCT, 

1802delTA, 1803delAT, 1804delTT, 1805delTC, 1806delCA, 1807delAG, 1808delGA, 

1809delAA, 1810delAT, 1811delTG, 1812delGA, 1813delAG, 1814delGA, 1815delAA, 

35 1816delAA, 1817delAA, 1818delAA, 1819delAT, 1820delTC, 1821delCC, 1822delCT, 

1823delTA, 1824delAA, 1825delAC, 1826delCC, 1827delCC, 1828delCA, 1829delAA, 

1830delAT, 1831delTA, 1832delAG, 1833delGA, 1834delAA, 1835delAT, 1836delTC, 

l837delCA, 1838delAC, 1839delCT, 1840delTC, 1841delCG, 1842delGA, 1843delAA, 

1844delAA, 1845delAA, 1846delAA, 1847delAG, 1848delGA, 1849delAA, 1850delAT, 
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1851delTC, 1852delCT, 1853delTG, 1854delGC, 1855delCT, 1856delTT, 1857delTT 
1858delTC, 1859delCA, 1860deIAA, 1861delAA, 1862delAA, 1863delAC, 1864delCG,' 

1865delGA, 1866delAA, 1867delAA, 1868delAG, 1869delGC, 1870delCT 1871delTG' 
1872delGA, 1873delAA, 1874delAC, 1875delCC, 1876delCT, 1877delTA, 1878delAT 

1879delTA, 1880delAA, 1881delAG, 1882delGC, 1883delCA, 1884delAG, 1885delGc' 

1886delCA, 1887delAG, 1888delGT, 1889delTA, 1890delAT, 1891delTA, 1892delAA' 
1893delAG, 1894delGC, 1895delCA, 1896delAA, 1897delAT, 1898delTA, 1899delAT 

1900delTG, 1901delGG, 1902delGA, 1903delAA, 1904delAC, 1905delCT 1906delTc' 

1907delCG, 1908delGA, 1909delAA, 1910delAT, 1911delTT, 1912delTA, 1913delAA' 

1914delAA, 1915delAT, 1916delTA, 1917delAT, 1918delTC, 1919delCC, 1920delCA 

1921delAC, !922delCA, 1923delAA, 1924delAT, 1925delTT, 1926delTC, 1927delCA' 

1928delAA, 1929delAA, 1930delAA, 1931delAG, 1932delGC, 1933delCA 1934delAc' 

1935delCC, 1936delCT, 1937delTA, 1938delAA, 1939delAA, 1940delAA, 1941delAA' 

1942delAG, 1943delGA, 1944delAA, 1945delAT, 1946delTA, 1947delAG, 1948delGG 

1949delGC, 1950delCT, 1951delTG, 1952delGA, 1953delAG, 1954delGG, 1955delGA' 

1956delAG, 1957delGG, 1958delGA, 1959delAA, 1960delAG, 1961delGT, 1962delTc' 

1963delCT, 1964delTT, 1965delTC, 1966delCT, 1967delTA, 1968delAC, 1969delCc' 

1970delCA, 1971 del AG, 1972delGG, 1973delGC, 1974delCA, 1975delAT, 1976delTA' 

1977delAT, 1978delTT, 1979delTC, 1980delCA, 1981delAT, 1982delTG, 1983delGc' 

1984delCG, 1985delGC, 1986delCT, 1987delTT, 1988delTG, 1989delGA, 1990delAA' 

1991delAC, 1992delCT, 1993delTA, 1994delAG, 1995delGT, 1996delTA, 1997delAG' 

1998delGT, 1999delTC, 2000delCA, 2001delAG, 2002delGT, 2003delTA, 2004delAG! 

2005delGA, 2006delAA, 2007delAA, 2008delAT, 2009delTC, 2010delCT, 2011delTA' 

2012delAA, 2013delAG, 2014delGC, 2015delCC, 2016delCC, 2017delCA, 2018delAc' 

2019delCC, 2020delCT, 2021delTA, 2022delAA, 2023delAT, 2024delTT, 2025delTG' 

2026delGT, 2027delTA, 2028delAC, 2029delCT, 2030delTG, 2031delGA, 2032delAA 

2033delAT, 2034delTT, 2035delTG, 2036delGC, 2037delCA, 2038delAA, 2039delAA 

2040delAT, 2041delTT, 2042delTG, 2043delGA, 2044delAT, 2045delTA, 2046delAG 

2047delGT, 2048delTT, 2049delTG, 2G50delGT, 2051delTT, 2052delTC, 2053delCT, 

2054delTA, 2055delAG, 2056delGC, 2057delCA, 2058delAG, 2059delGT, 2060delTG, 

2061delGA, 2062delAA, 2063delAG, 2064delGA, 2065delAG, 2066delGA, 2067delAT, 

2068delTA, 2069delAA, 2070delAA, 2071delAG, 2072delGA, 2073delAA, 2074delAA! 

2075delAA, 2076delAA, 2077delAA, 2078delAA, 2079delAA, 2080delAG, 2081delGT, 

2082delTA, 2083delAC, 2084delCA, 2085delAA, 2086delAC, 2087delCC, 2088delCA, 

2089delAA, 2090delAA, 2091delAT, 2092delTG, 2093delGC, 2094delCC, 2095delCA, 

2096delAG, 2097delGT, 2098delTC, 2099delCA, 2100delAG, 2101delGG, 2102delGC, 

2103delCA, 2104delAC, 2105delCA, 2106delAG, 2107delGC, 2108delCA, 2109delAG, 

2110delGA, 2111delAA, 2112delAA, 2113delAC, 2114delCC, 2115delCT, 2116delTA, 

2117delAC, 2118delCA, 2119delAA, 2120delAC, 2121delCT, 2122delTC, 2123delCA, 
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2124delAT, 2125delTG, 2126delGG, 

2131delGT, 2132delTA, 2133delAA, 

2138delAC, 2139delCC, 2140delCT, 

2145delAC, 2146delCT, 2147delTG, 

5 2152delCC, 2153delCA, 2154delAA, 

2159delGA, 2160delAG, 2161delGT, 

2166delAA, 2167delAG, 2168delGC, 

2173delAT, 2174delTG, 2175delGA, 

2180delGA, 2181delAC, 2182delCA, 

ID 2187delAA, 2188delAA, 2189delAA, 

x 2194delAT, 2195delTG, 2196delGA, 

..H 2201delTG, 2202delGA, 2203delAT, 

H 2208delTT, 2209delTC, 2210delCC, 

ft:' 2215delAG, 2216delGC, 2217delCT, 

lb 2222delGT, 2223delTT, 2224delTA, 

jV; 2229delAA, 2230delAT, 2231delTG, 

2236delCT, 2237delTG, 2238delGG, 

U 2243delTT, 2244delTT, 2245delTT, 

Zl 2250delAA, 2251delAG, 2252delGT, 

m 2257delCA, 2258delAA, 2259delAA, 

: ? i 2264delCA, 2265delAG, 2266delGT, 

2271delCT, 2272delTT, 2273delTA, 

" '* 2278delAA, 2279delAT, 2280delTT, 

2285delCA, 2286delAA, 2287delAT, 

25 2292delAG, 2293delGC, 2294delCC, 

2299delCA, 2300delAA, 2301delAG, 

2306delAG, 2307delGA, 2308deiAA, 

2313delGA, 2314delAA, 2315delAG, 

2320delAA, 2321delAC, 2322delCT, 

30 2327delAA, 2328delAC, 2329delCA, 

2334delAA, 2335delAA, 2336delAG, 

2341delCT, 2342delTA, 2343delAA, 

2348delTG, 2349delGC, 2350delCT, 

2355delGA, 2356delAC, 2357delCC, 

35 2362delAA, 2363delAG, 2364delGA, 

2369delCA, 2370delAT, 2371delTG, 

2376delAG, 2377delGT, 2378delTG, 

2383delAA, 2384delAA, 2385delAG, 

2390delTT, 2391delTT, 2392delTG, 
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2127delGA, 2128delAA, 2129delAG, 2130delGG, 

2134delAA, 2135delAG, 2136delGA, 2137delAA, 

2141delTG, 2142delGC, 2143delCA, 2144delAA, 

2148delGG, 2149delGA, 2150delAG, 2151delGC, 

2155delAG, 2156delGA, 2157delAA, 2158delAG, 

2162delTA, 2163delAA, 2164delAC, 2165delCA, 

2169delCC, 2170delCA, 2171delAA, 2172delAA, 

2176delAA, 2177delAC, 2178delCA, 2179delAG, 

2183delAA, 2184delAG, 2185delGT, 2186delTA, 

2190delAG, 2191delGA, 2192delAC, 2193delCA, 

2197delAC, 2198delCA, 2199delAG, 2200delGT, 

2204delTA, 2205delAC, 2206delCT, 2207delTT, 

2211delCC, 2212delCA, 2213delAG, 2214delGA, 

2218delTG, 2219delGA, 2220delAA, 2221delAG, 

2225deIAA, 2226delAC, 2227delCA, 2228delAA, 

2232delGC, 2233delCA, 2234delAC, 2235delCC, 

2239delGT, 2240delTT, 2241delTC, 2242delCT, 

2246delTA, 2247delAC, 2248delCT, 2249delTA, 

2253delTG, 2254delGT, 2255delTT, 2256delTC, 

2260delAT, 2261delTA, 2262delAC, 2263delCC, 

2267delTG, 2268delGA, 2269delAA, 2270delAC, 

2274delAA, 2275delAA, 2276delAG, 2277delGA, 

2281delTT, 2282delTG, 2283delGT, 2284delTC, 

2288delTC, 2289delCC, 2290delCT, 2291delTA, 

2295delCT, 2296delTT, 2297delTC, 2298delCC, 

2302delGA, 2303delAG, 2304delGA, 2305delAA, 

2309delAA, 2310delAA, 2311delAA, 2312delAG, 

2316delGA, 2317delAG, 2318delGA, 2319delAA, 

23>23delTA, 2324delAG, 2325delGA, 2326delAA, 

2330delAG, 2331delGT, 2332delTT, 2333delTA, 

2337delGT, 2338delTG, 2339delGT, 2340delTC, 

2344delAT, 2345delTA, 2346delAA, 2347delAT, 

2351delTG, 2352delGA, 2353delAA, 2354delAG, 

2358delCC, 2359delCC, 2360delCA, 2361delAA, 

2365delAT, 2366deiTC, 2367delCT, 2368delTC, 

2372delGT, 2373delTT, 2374delTA, 2375delAA, 

2379delGG, 2380delGA, 2381delAG, 2382delGA, 

2386delGG, 2387delGG, 2388delGT, 2389delTT, 

2393delGC, 2394delCA, 2395delAA, 2396delAA, 
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2397delAC, 2398delCT, 2399delTG, 
2404delGA, 2405delAT, 2406delTC, 
2411delAG, 2412delGA, 2413delAG, 
2418delAG, 2419delGC, 2420delCA, 
5 2425delTT, 2426delTT, 2427delTC, 
2432delGG, 2433delGT, 2434delTA, 
2439delGG, 2440delGT, 2441delTA, 
2446delAT, 2447delTT, 2448delTA, 
2453delCA, 2454delAC, 2455delCT, 
10 2460delGA, 2461delAA, 2462delAA, 
G 2467delTC, 2468delCT, 2469delTC, 
% 2474delAC, 2475delCT, 2476delTG, 
m 2481delGT, 2482delTT, 2483delTA, 
i 2488delCT, 2489delTC, 2490delCT, 
W 2495delGA, 2496delAA, 2497delAG, 
W 2502delAA, 2503delAA, 2504delAA, 
W\ 2509delAA, 2510delAC, 2511delCC, 
2516delTA, 25t7delAA, 2518delAA, 
p; 2523delGT, 2524delTG, 2525delGA, 
|0 2530delAG, 2531delGT, 2532delTG, 
Pi 2537delAG, 2538delGC, 2539delCA, 
CI 2544delGA, 2545delAA, 2546delAA, 
2551delCC, 2552delCA, 2553delAA, 
2558delAC, 2559delCT, 2560delTA, 
25 2565delCA, 2566delAT, 2567delTG, 
2572delGT, 2573delTT, 2574delTC, 
2579delAG, 2580delGA, 2581delAT, 
2586delAG, 2587delGA, 2588delAA, 
2593delAC, 2594delCA, 2595delAC, 
30 2600delAG, 2601delGG, 2602delGC, 
2607delAA, 2608delAG, 2609delGT, 
2614delCA, 2615delAT, 2616delTT, 
2621delAC, 2622delCA, 2623delAT, 
2628delGT, 2629delTT, 2630delTA, 
35 26,35delAC, 2636delCA, 2637delAG, 
2642delGG, 2643delGA, 2644delAA, 
2649delAG, 2650delGC, 2651delCA, 
2656delAA, 2657delAA, 2658delAT, 
2663delAG, 2664delGA, 2665delAA, 
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2400delGA, 2401 del AA, 2402delAA, 2403delAG, 
2407delCT, 2408delTG, 2409delGT, 2410delTA, 
2414delGA, 2415delAG, 2416delGT, 2417delTA, 
2421delAG, 2422delGT, 2423delTA, 2424delAT, 

2428delCA, 2429delAC, 2430delCT, 2431delTG, 
2435delAC, 2436delCC, 2437delCT, 2438delTG, 

2442delAC, 2443delCT, 2444delTG, 2445delGA, 

2449delAT, 2450delTG, 2451delGG, 2452delGC, 

2456delTC, 2457delCA, 2458delAG, 2459delGG, 
2463delAG, 2464delGT, 2465delTA, 2466delAT, 

2470delCG, 2471delGT, 2472delTT, 2473delTA, 

2477delGG, 2478delGA, 2479delAA, 2480delAG, 

2484delAG, 2485delGC, 2486delCA, 2487delAC, 

2491delTA, 2492delAG, 2493delGG, 2494delGG, 

2498delGG, 2499delGC, 2500delCA, 2501delAA, 

2505delAC, 2506delCA, 2507delAG, 2508delGA, 

2512delCA, 2513delAA, 2514delAA, 2515delAT, 

2519delAT, 2520delTG, 2521delGT, 2522delTG, 

2526deIAG, 2527delGT, 2528delTC, 2529delCA, 

2533delGT, 2534delTG, 2535delGC, 2536delCA, 

2540delAT, 2541delTT, 2542delTT, 2543delTG, 

2547delAA, 2548delAC, 2549delCC, 2550delCC, 

2554delAG, 2555delGG, 2556delGG, 2557delGA, 

2561delAA, 2562delAT, 2563delTT, 2564delTC, 

2568delGG, 2569delGT, 2570delTT, 2571delTG, 

2575delCC, 2576delCA, 2577delAA, 2578delAA, 

2582delTA, 2583delAA, 2584delAT, 2585delTA, 

2589delAA, 2590delAT, 2591delTG, 2592delGA, 

2536delCA, 2597delAG, 2598delGA, 2599delAA, 

2603delCT, 2604delTT, 2605delTT, 2606delTA, 

2610delTA, 2611delAT, 2612delTC, 2613delCC, 

2617delTG, 2618delGG, 2619delGG, 2620delGA, 

2624delTG, 2625delGA, 2626delAA, 2627delAG, 

2631delAA, 2632delAC, 2633delCC, 2634delCA, 

2638delGT, 2639delTC, 2640delCG, 2641delGG, 

2645delAA, 2646delAC, 2647delCA, 2648delAA, 

2652delAT, 2653delTA, 2654delAG, 2655delGA, 

2659delTG, 2660delGG, 2661delGA, 2662delAA, 

2666delAA, 2667delAG, 2668delGT, 2669delTG, 
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2670delGA, 

2677delAT, 

2684delGT, 

2691delCA, 

2698delCA, 

2705delGG, 

2712delAA, 

2719delAG, 

2726delTG, 

2733delTT, 

2740delAT, 

2747delAA, 

2754delGA, 

2761delAA, 

2768delAA, 

2775delTC, 

2782delAC, 

2789delGT, 

2796delAA, 

2803delAA, 

2810delAA, 

2817delAC, 

2824delAA, 

2831delAC, 

2838delGA, 

2845delAT, 

2852delAA, 

2859delGA, 

2866delAT, 

2873delGC, 

2880delCA, 

2887delTT, 

2894delCA, 

2901delGG, 

2908delCT, 

2915delTG, 

2922delAA, 

2929delAG, 

2936delTG, 



2671 del AA, 

2678delTG, 

2685delTA, 

2692delAG, 

2699delAT, 

2706delGT, 

2713delAG, 

2720delGT, 

2727delGC, 

2734delTT, 

2741delTC, 

2748delAA, 

2755delAA, 

2762delAT, 

2769delAC, 

2776delCT, 

2783delCT, 

2790delTC, 

2797delAG, 

2804delAA, 

2811delAA, 

2818delCT, 

2825delAT, 

2832delCA, 

2839delAA, 

2846delTC, 

2853delAA, 

2860delAG, 

2867delTA, 

2874delCC, 

2881 del AG, 

2888delTA, 

2895delAC, 

2902delGC, 

2909delTG, 

2916delGG, 

2923delAA, 

2930delGC, 

2937delGA, 



2672delAC, 
2679delGC, 
2686delAT, 
2693delGA, 
2700delTT, 
2707delTT, 
2714delGC, 
2721delTC, 
2728delCT, 
2735delTT, 
2742delCC, 
2749delAT, 
2756delAG, 
2763delTG, 
2770delCA, 
2777delTG, 
2784delTC, 
2791delCC, 
2798delGA, 
2805delAG, 
2812delAA, 
2819delTT, 
2826delTG, 
2833delAA, 
2840delAG, 
2847delCA, 
2854delAG, 
2861delGT, 
2868delAT, 
2875delCT, 
2882delGA, 
2889delAA, 
2896delCT, 
2903delCT, 
2910delGT, 
2917delGT, 
2924deiAG, 
2931delCC, 
2938delAT, 



2673delCT, 
2680delCT, 
2687delTT, 
2694delAA, 
2701delTC, 
2708delTT, 
2715delCG, 
2722delCA, 
2729delTC, 
2736delTC, 
2743delCA, 
2750delTG, 
2757delGA, 
2764delGT, 
2771delAT, 
2778delGC, 
2785delCT, 
2792delCT, 
2799delAA, 
2806delGT, 
2813delAG, 
2820delTT, 
2827delGT, 
2834delAA, 
2841delGA, 
2848delAA, 
2855delGA, 
2862delTC, 
2869delTC, 
2876delTG, 
2883delAC, 
2890delAT, 
2897delTG, 
2904delTT, 
2911delTG, 
2918delTC, 
2925delGA, 
2932delCA, 
2939delTA, 



2674delTT, 
2681delTC, 
2688delTT, 
2695delAT, 
2702delCA, 
2709delTC, 
2716delGC, 
2723delAT, 
2730delCT, 
2737delCA, 
2744delAG, 
2751delGC, 
2758delAG, 
2765delTG, 
2772delTT, 
2779delCC, 
2786delTG, 
2793delTT, 
2800delAA, 
2807delTC, 
2814delGT, 
2821delTT, 
2828delTG, 
2835delAA, 
2842delAA, 
2849delAG, 
2856delAA, 
2863delCT, 
2870delCA, 
2877delGT, 
2884delCA, 
2891delTA, 
2898delGC, 
2905delTT, 
2912delGG, 
2919delCA, 
2926delAT, 
2933delAG, 
2940delAA, 



2675delTG, 
2682delCA, 
2689delTG, 
2696delTA, 
2703delAA, 
2710delCA, 
2717delCC, 
2724delTT, 
2731delTG, 
2738delAA, 
2745delGG, 
2752delCA, 
2759delGG, 
2766delGC, 
2773delTC, 
2780delCC, 
2787delGG, 
2794delTA, 
2801delAC, 
2808delCC, 
2815delTC, 
2822delTG, 
2829delGA, 
2836delAG, 
2843delAA, 
2850delGG, 
2857delAT, 
2864delTA, 
2871delAA, 
2878delTA, 
2885delAG, 
2892delAT, 
2899delCA, 
2906delTC, 
2913delGT, 
2920delAG, 
2927delTA, 
2934delGT, 
2941 del AT, 



2676delGA, 
2683delAG, 
2690delGC, 
2697delAC, 
2704delAG, 
27 11 del AA, 
2718delCA, 
2725delTT, 
2732delGT, 
2739delAA, 
2746delGA, 
2753delAG, 
2760delGA, 
2767delCA, 
2774delCT, 
2781delCA, 
2788delGG, 
2795delAA, 
2802delCA, 
2809delCA, 
2816delCA, 
2823delGA, 
2830delAA, 
2837delGG, 
2844delAA, 
2851delGA, 
2858delTG, 
2865delAA, 
2872delAG, 
2879delAC, 
2886delGT, 
2893delTC, 
29O0delAG, 
2907delCC, 
2914delTT, 
2921delGA, 
2928delAA, 
2935delTT, 
2942delTG, 
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2943delGC, 2944delCC, 2945delCA, 2946delAA, 2947delAA, 2948delAT, 2949delTG, 
2950delGT, 2951delTA, 2952delAG, 2953delGT, 2954delTA, 2955delAT, 2956delTC,' 
2957delCA, 2958delAA, 2959delAA, 2960delAG, 2961delGG, 2962delGA, 2963delAG' 
2964delGG, 2965delGC, 2966delCT, 2967delTC, 2968delCT, 2969delTA, 2970delAG! 
5 2971delGG, 2972delGT, 2973delTT, 2974delTT, 2975delTT, 2976delTG, 2977delGT,' 
2978delTC, 2979delCT, 2980delTA, 2981delAT, 2982delTC, 2983delCA, 2984delAT 
2985delTC, 2986delCT, 2987delTC, 2988delCA, 2989delAG, 2990delGT, 2991delTT\ 
2992delTC, 2993delCA, 2994delAG, 2995delGA, 2996delAG, 2997delGG, 2998delGQ 
2999delCA, 3000delAA, 3001delAC, 3002delCG, 3003delGA, 3004delAA, 3005delAA, 
JLP 3006delAC, 3007delCT, 3008delTG, 3009delGG, 3010delGA, 3011delAC, 3012delCT\ 
I, 3013delTC, 3014delCA, 3015delAT, 3016delTT, 3017delTA, 3018delAC, 3019delCT,' 
j§ 3020delTC, 3021delCC, 3022delCA, 3023delAA, 3024delAA, 3025delAT, 3026delTA, 
Q| 3027delAA, 3028delAA, 3029delAC, 3030delCA, 3031delAT, 3032delTG, 3033delGG, 
Til 3034delGA, 3035delAC, 3036delCT, 3037delTT, 3038delTT, 3039delTT, 3040delTA, 
CIS 3041delAC, 3042delCA, 3043delAA, 3044delAA, 3045delAA, 3046delAC, 3047delCC, 
;« 3048delCC, 3049delCA, 3050delAT, 3051delTA, 3052delAT, 3053delTC, 3054delCG, 
3055delGT, 3056delTA, 3057delAT, 3058delTA, 3059delAC, 3060delCC, 3061delCA, 
I.. 3062delAC, 3063delCC, 3064delCA, 3065delAC, 3066delCT, 3067delTT, 3068delTT, 
f :; l 3069delTT, 3070delTT, 3071delTC, 3072delCC, 3073delCC, 3074delCA, 3075delAT, 
|p 3076delTC, 3077delCA, 3078delAA, 3079delAG, 3080delGT, 3081delTC, 3082delCA, 
m 3083delAT, 3084delTT, 3085delTT, 3086delTG, 3087delGT, 3088delTT, 3089delTA, 
D 3090delAA, 3091delAA, 3092delAA, 3093delAC, 3094delCT, 3095delTA, 3096delAA, 
H- 3097delAA, 3098delAT, 3099delTG, 3100delGT, 3101delTA, 3102delAA, 3103delAG, 
3104delGA, 3105delAA, 3106delAA, 3107delAA, 3108delAA, 3109delAT, 3110delTC, 
25 3111delCT, 3112delTG, 3113delGC, 3114delCT, 3115delTA, 3116delAG, 3117delGA, 
3118delAG, 3119delGG, 3120delGA, 3121delAA, 3122delAA, 3123delAA, 3124delAC, 
3125delCT, 3126delTT, 3127delTT, 3128delTG, 3129delGA, 3130delAG, 3131delGG, 
3132delGA, 3133delAA, 3134delAC, 3135delCA, 3136delAT, 3137delTT, 3138delTC, 
3139delCA, 3140delAA, 3141delAT, 3142delTG, 3143delGT, 3144delTC, 3145delCA, 
30 3146delAC, 3147delCC, 3148delCT, 3149delTG, 3150delGA, 3151delAA, 3152delAA, 
3153delAG, 3154delGA, 3155delAG, 3156delGA, 3157delAA, 3158delAA, 3159delAT, 
3160delTG, 3161delGG, 3162delGG, 3163delGA, 3164delAA, 3165delAA, 3166delAT, 
3167delTG, 3168delGA, 3169delAG, 3170delGA, 3171delAA, 3172delAC, 3173delCA, 
3174delAT, 3175delTT, 3176delTC, 3177delCC, 3178delCA, 3179delAA, 3180delAG, 
35 3181delGT, 3182delTA, 3183delAC, 3184delCA, 3185delAG, 3186delGT, 3187delTG, 
3188delGA, 3189delAG, 3190delGC, 3191delCA, 3192delAC, 3193delCA, 3194delAA, 
3195delAT, 3196delTT, 3197delTA, 3198delAG, 3199delGC, 3200delCC, 3201delCG, 
3202delGT, 3203delTA, 3204delAA, 3205delAT, 3206delTA, 3207delAA, 3208delAC, 
3209delCA, 3210delAT, 3211delTT, 3212delTA, 3213delAG, 3214delGA, 3215delAG, 
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3216delGA, 3217delAA, 3218delAA, 

3223delTT, 3224delTT, 3225deITT, 

3230delAG, 3231delGG, 3232delGA, 

3237delAG, 3238delGC, 3239delCT, 

5 3244delGC, 3245delCA, 3246delAA, 

3251delTA, 3252delAA, 3253delAT, 

3258delGT, 3259delTA, 3260delAG, 

3265delCC, 3266delCA, 3267delAG, 

3272delTA, 3273delAA, 3274delAT, 

10 3279delGT, 3280delTG, 3281delGG, 

3286delCC, 3287delCA, 3288delAG, 

*J 3293delTA, 3294delAA, 3295delAT, 

J:; 3300delAT, 3301delTA, 3302delAG, 

ni 3307delCC, 3308delCA, 3309delAG, 

|1 3314delTG, 3315delGA, 3316delAA, 

i 3321delAT, 3322delTT, 3323delTC, 

II! 3328delCA, 3329delAG, 3330delGA, 

- 3335delAG, 3336delGG, 3337delGT, 

£ 3342delAA, 3343delAC, 3344delCA, 

|i 3349delGG, 3350delGC, 3351delCC, 

m 3356delAT, 3357delTT, 3358delTG, 

n 3363delGC, 3364delCT, 3365delTA, 

£ 3370delTT, 3371delTA, 3372delAG, 

3377delAG, 3378delGG, 3379delGG, 

25 3384delTT, 3385delTG, 3386delGC, 

3391delCT, 3392delTG, 3393delGA, 

3398delCT, 3399delTA, 3400delAT, 

3405delCA, 3406delAA, 3407delAA, 

3412delTT, 3413delTC, 3414delCC, 

30 3419delAA, 3420delAG, 3421delGT, 

3426delTG, 3427delGT, 3428delTA, 

3433delAT, 3434delTC, 3435delCC, 

3440delAA, 3441delAT, 3442delTA, 

3447delAA, 3448delAG, 3449delGC, 

35 3454delAA, 3455delAT, 3456delTA, 

3461delAG, 3462delGA, 3463delAA, 

3468delGT, 3469delTT, 3470delTC, 

3475delCT, 3476delTG, 3477delGT, 

3482delTA, 3483delAC, 3484delCA, 



3219delAA, 3220delAT, 3221delTG, 3222delGT, 

3226delTT, 3227delTA, 3228delAA, 3229delAA, 

3233delAG, 3234delGC, 3235delCC, 3236delCA, 

3240delTC, 3241delCA, 3242delAA, 3243delAG, 

3247delAT, 3248delTA, 3249delAT, 3250delTT, 

3254delTG, 3255delGA, 3256delAA, 3257delAG, 

3261delGG, 3262delGT, 3263delTT, 3264delTC, 

3268delGT, 3269delTA, 3270delAC, 3271delCT, 

3275delTG, 3276delGA, 3277delAA, 3278delAG, 

3282delGG, 3283delGC, 3284delCT, 3285delTC, 

3289delGT, 3290delTA, 3291delAT, 3292delTT, 

3296delTG, 3297delGA, 3298delAA, 3299delAA, 

3303delGG, 3304delGT, 3305delTT, 3306delTC, 

3310delGT, 3311delTG, 3312delGA, 3313delAT, 

3317delAA, 3318delAA, 3319delAC, 3320delCA, 

3324delCA, 3325delAA, 3326delAG, 3327delGC, 

3331delAA, 3332delAC, 3333delCT, 3334delTA, 

3338delTA, 3339delAG, 3340delGA, 3341delAA, 

3345delAG, 3346delGA, 3347delAG, 3348delGG, 

3352delCA, 3353delAA, 3354delAA, 3355delAA, 

3359delGA, 3360delAA, 3361delAT, 3362delTG, 

3366delAT, 3367delTG, 3368delGC, 3369delCT, 

3373delGA, 3374delAT, 3375delTT, 3376delTA, 

3380delGG, 3381delGT, 3382delTT, 3383delTT, 

3387delCA, 3388delAA, 3389delAC, 3390delCC, 

3394delAG, 3395delGG, 3396delGT, 3397delTC, 

3401delTA, 3402deiAA, 3403delAA, 3404delAC, 

3408delAG, 3409delGT, 3410delTC, 3411delCT, 

34J5delCT, 3416delTG, 3417delGG, 3418delGA, 

3422delTA, 3423delAA, 3424delAT, 3425delTT, 

3429delAA, 3430delAG, 3431delGC, 3432delCA, 

3436delCT, 3437delTG, 3438delGA, 3439delAA, 

3443delAA, 3444delAA, 3445delAA, 3446delAA, 

3450delCA, 3451delAA, 3452delAG, 3453delGA, 

3457delAT, 3458delTG, 3459delGA, 3460delAA, 

3464delAG, 3465delGT, 3466delTA, 3467delAG, 

3471delCA, 3472delAG, 3473delGA, 3474delAC, 

3478delTT, 3479delTA, 3480delAA, 3481delAT, 

3485delAG, 3486delGA, 3487delAT, 3488delTT, 
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3489delTT, 
3496delCA, 
3503delGA, 
3510delGA, 
3517delTA, 
3524delGC, 
3531delGG, 
3538delGT, 
3545delAT, 
3552delGT, 
3559delCT, 
3566delAC, 
3573delGA, 
3580delTA, 
3587delTG, 
3594delAT, 
3601 del AA, 
3608delTA, 
3615delGC, 
3622delAT, 
3629delTA, 
3636delAG, 
3643delCT, 
3650delTA, 
3657delAG, 
3664delAG, 
3 671 del AG, 
3678delAG, 
3685delGT, 
3692delCC, 
3699delAC, 
3706delCA, 
3713delGG, 
3720delGG, 
3727delGA, 
3734delGG, 
3 741 del AA, 
3748delAG, 
3755delAG, 



3490delTC, 
3497delAT, 
3504delAT, 
3511delAT, 
3518delAG, 
352'5delCC, 
3532delGA, 
3539delTC, 
3546delTC, 
3553delTT, 
3560delTG, 
3567delCC, 
3574delAC, 
3581delAG, 
3588delGG, 
3595delTA, 
3602delAG, 
3609delAG, 
3616delCT, 
3623delTG, 
3630delAA, 
3637delGT, 
3644delTG, 
3651delAG, 
3658delGC, 
3665delGA, 
3672delGA, 
3679delGC, 
3686delTC, 
3693delCC, 
3700delCC, 
3707delAC, 
3714delGC, 
3721delGT, 
3728delAA, 
3735delGC, 
3742delAA, 
3749delGT, 
3756delGA, 



3491delCT, 
3498delTA, 
3505delTT, 
3512delTA, 
3519delGA, 
3526delCT, 
3533delAA, 
3540delCA, 
3547delCT, 
3554delTT, 
3561delGA, 
3568delCT, 
3575delCC, 
3582delGA, 
3589delGT, 
3596delAA, 
3603delGA, 
3610delGT, 
3617delTG, 
3624delGA, 
3631delAG, 
3638delTT, 
3645delGT, 
3652delGC, 
3659delCG, 
3666delAG, 
3673delAG, 
3680delCA, 
3687delCC, 
3694delCT, 
3701delCC, 
3708delCA, 
3715delCT, 
3722delTT, 
3729delAG, 
3736delCC, 
3743delAT, 
3750delTC, 
3757delAA, 



3492delTC, 
3499detAT, 
3506delTT, 
3513delAA, 
3520delAA, 
3527delTA, 
3534delAG, 
3541delAT, 
3548delTC, 
3555delTG, 
3562delAG, 
3569delTG, 
3576delCT, 
3583delAT, 
3590delTG, 
3597delAA, 
3604delAT, 
3611delTT, 
3618delGA, 
3625delAC, 
3632delGG, 
3639delTC, 
3646delTT, 
3653delCA, 
3660delGT, 
3667delGA, 
3674delGC, 
3681delAG, 
36<88delCT, 
3695delTT, 
3702delCA, 
3709delAT, 
3716delTC, 
3723delTA, 
3730delGA, 
3737delCA, 
3744delTT, 
3751delCC, 
3758delAG, 



3493delCT, 
3500delTC, 
3507delTC, 
3514delAC, 
3521delAC, 
3528delAT, 
3535delGT, 
3542delTG, 
3549delCA, 
3556delGT, 
3563delGA, 
3570delGA, 
3577delTG, 
3584delTG, 
3591delGA, 
3598delAG, 
3605delTA, 
3612delTT, 
3619delAA, 
3626delCA, 
3633delGA, 
3640delCT, 
3647delTT, 
3654delAA, 
3661delTC, 
3668delAG, 
3675delCT, 
3682delGG, 
3689delTA, 
3696delTT, 
3703delAT, 
3710delTT, 
3717delCA, 
3724delAC, 
3731delAG, 
3738delAA, 
3745delTA, 
3752delCT, 
3759delGA, 



3494delTC, 
3501delCT, 
3508delCA, 
35l5delCT, 
3522delCA, 
3529delTG, 
3536delTA, 
3543delGC, 
3550delAG, 
3557delTT, 
3564delAC, 
3571delAT, 
3578delGT, 
3585delGA, 
3592delAA, 
3599delGG, 
3606delAC, 
3613delTT, 
3620delAA, 
3627delAT, 
3634delAA, 
3641delTG, 
3648delTT, 
3655delAA, 
3662delCC, 
3669delGG, 
3676delTT, 
3683delGA, 
3690delAG, 
3697delTC, 
3704delTA, 
371 ldelTT, 
3718delAG, 
3725delCC, 
3732delGG, 
3739delAG, 
3746delAG, 
3753delTC, 
3760delAG, 



3495delCC, 
3502delTG, 
3509delAG, 
3516delTT, 
3523delAG, 
3530delGG, 
3537delAG, 
3544delCA, 
3551delGG, 
3558delTC, 
3565delCA, 
3572delTG, 
3579delTT, 
3586delAT, 
3593delAA, 
3600delGA, 
3607delCT, 
3614delTG, 
3 621 del AA, 
3628delTT, 
3635delAA, 
3642delGC, 
3649delTT, 
3656delAA, 
3663delCA, 
3670delGA, 
3677delTA, 
3684delAG, 
3691delGC, 
3698delCA, 
3705delAC, 
3712delTG, 
3719delGG, 
3726delCG, 
3733delGG, 
3740delGA, 
3747delGA, 
3754delCA, 
3761delGA, 
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3762delAA, 3763delAC, 3764delCT, 
3769delCT, 3770delTA, 3771delAG, 
3776delGG, 3777delGA, 3778delAT, 
3783delGA, 3784delAG, 3785delGC, 
5 3790delCC, 3791delCT, 3792delTG, 
3797delCC, 3798delCA, 3799delAA, 
3804delTT, 3805delTG, 3806delGT, 
3811delTT, 3812delTG, 3813delGG, 
3818delAG, 3819delGT, 3820delTA, 
10 3825delAA, 3826delAT, 3827delTA, 
3832delCT, 3833delTT, 3834delTC, 
3839delGT, 3840delTC, 3841delCT, 
3846delAG, 3847delGG, 3848delGC, 
.;. ■ 3853delGC, 3854delCA, 3855delAC, 
i,| 3860delTG, 3861delGC, 3862delCT, 
lij 3867delGA, 3868delAG, 3869delGT, 
Ml 3874delTG, 3875delGT, 3876delTC, 
; 3881delGA, 3882delAA, 3883delAC, 

J:; 3888delGA, 3889delAG, 3890delGG, 
20 3895delAT, 3896delTT, 3897delTT, 
fi> 3902delAT, 3903delTC, 3904delCA, 
5 3909delAA, 39lOdelAG, 3911delGA, 
3916delGC, 3917delCT, 3918delTT, 
3923delTG, 3924delGA, 3925delAC, 
25 3930delAG, 3931delGT, 3932delTA, 
3937delAG, 3938delGG, 3939delGT, 
3944delAT, 3945delTT, 3946delTG, 
3951delAA, 3952delAG, 3953delGG, 
3958delCT, 3959delTC, 3960delCA, 
30 3965delAC, 3966delCA, 3967delAT, 
3972delCT, 3973delTT, 3974delTA, 
3979delAG, 3980delGG, 3981delGA, 
3986delAA, 3987delAA, 3988delAA, 
3993delTC, 3994delCT, 3995delTG, 
35 4000delGC, 4001delCT, 4002delTT, 
4007delTT, 4008delTC, 4009delCT, 
4014delCA, 4015delAG, 4016delGT, 
4021delGT, 4022delTG, 4023delGA, 
4028delGG, 4029delGA, 4030delAA, 
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3765delTT, 3766delTA, 3767delAT, 3768delTC, 

3772delGT, 3773delTG, 3774delGA, 3775delAG, 

3779delTG, 3780delGA, 3781delAA, 3782delAG, 

3786delCT, 3787delTT, 3788delTC, 3789delCC, 

3793delGC, 3794delCT, 3795delTT, 3796delTC, 

3800delAC, 3801delCA, 3802delAC, 3803delCT, 

3807delTT, 3808delTA, 3809delAT, 3810delTT, 

3814delGT, 3815delTA, 3816delAA, 3817delAA, 

3821delAA, 3822delAA, 3823delAC, 3824delCA, 

3828delAT, 3829delTA, 3830delAC, 3831delCC, 

3835delCT, 3836delTC, 3837delCA, 3838delAG, 

3842delTA, 3843delAC, 3844delCT, 3845delTA, 

3849delCA, 3850delAT, 3851delTA, 3852delAG, 

3856delCC, 3857delCG, 3858delGT, 3859delTT, 

3863delTA, 3864delAC, 3865delCC, 3866delCG, 

3870delTG, 3871delGT, 3872delTC, 3873delCT, 

3877delCT, 3878delTA, 3879delAA, 3880delAG, 

3884delCA, 3885delAC, 3886delCA, 3887delAG, 

3891delGA, 3892delAG, 3893delGA, 3894delAA, 

3898delTA, 3899delAT, 39O0delTT, 3901delTA, 

3905delAT, 3906delTT, 3907delTG, 3908delGA, 

3912delAA, 3913delAT, 3914delTA, 3915delAG, 

3919delTA, 3920delAA, 3921delAA, 3922delAT, 

3926delCT, 3927delTG, 3928delGC, 3929delCA, 

3933delAA, 3934delAC, 3935delCC, 3936delCA, 

3940delTA, 3941delAA, 3942delAT, 3943delTA, 

3947delGG, 3948delGC, 3949delCA, 3950delAA, 

3954delGC, 3955delCA, 3956delAT, 3957delTC, 

3961delAG, 3962delGG, 3963delGA, 3964delAA, 

3968delTC, 3969delCA, 3970delAC, 3971delCC, 

3975delAG, 3976delGT, 3977delTG, 3978delGA, 

3982delAA, 3983delAA, 3984delAC, 3985delCA, 

3989delAT, 3990delTG, 3991delGT, 3992delTT, 

3996delGC, 3997delCT, 3998delTA, 3999delAG, 

4003delTG, 4004delGT, 4005delTT, 4006delTT, 

4010delTT, 4011delTC, 4012delCA, 4013delAC, 

4017delTG, 4018delGC, 4019delCA, 4020delAG, 

4024delAA, 4025delAT, 4026delTT, 4027delTG, 

4031delAG, 4032delGA, 4033delAC, 4034delCT, 
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4035delTT, 
4042delCA, 
4049delAA, 
4056delCA, 
4063delCT, 
4070delGA, 
4077delTC, 
4084delAA, 
4091delGA, 
4098delCA, 
4105delAA, 
4112delGG, 
4119delGG, 
4126delGT, 
4133delGG, 
4140delGT, 
4147delAT, 
4154delAG, 
4161delGG, 
4168delGC, 
4175delAG, 
4182delAA, 
4189delAA, 
4196delAA, 
4203delGA, 
4210delAC, 
4217delTG, 
4224delGC, 
4231delGG, 
4238delGA, 
4245delAC, 
4252delTC, 
4259delAG, 
4266delTC, 
4273delTA, 
4280delTC, 
4287delGA, 
4294delTA, 
4301delTC, 



4036delTG, 

4043delAA, 

4050delAA, 

4057delAG, 

4064delTT, 

4071delAT, 

4078delCT, 

4085delAC, 

4092delAG, 

4099delAG, 

4106delAA, 

4113delGG, 

4120delGT, 

4127delTG, 

4134delGA, 

4141delTT, 

4148delTG, 

4155delGA, 

4162delGA, 

4169delCT, 

4176delGA, 

4183delAT, 

4190delAG, 

4197delAG, 

4204delAT, 

4211delCT, 

4218delGA, 

4225delCA, 

4232delGT, 

4239delAG, 

4246delCA, 

4253delCT, 

4260delGA, 

4267delCA, 

4274delAT, 

4281delCA, 

4288delAC, 

4295delAA, 

4302delCA, 



4037delGA, 
4044delAA, 
4051delAC, 
4058delGG, 
4065delTT, 
4072delTT, 
4079delTT, 
4086delCA, 
4093delGG, 
4100delGT, 
4107delAG, 
4114delGA, 
4121delTC, 
4128delGA, 
4135delAA, 
4142delTT, 
4149delGA, 
4156delAA, 
4163delAA, 
4170delTT, 
4177delAA, 
4184delTC, 
4191delGA, 
4198delGC, 
4205delTT, 
4212delTT, 
4219delAA, 
4226delAT, 
4233delTG, 
4240delGT, 
4247delAA, 
4254delTC, 
4261delAC, 
4268delAG, 
4275delTC, 
4282delAG, 
4289delCA, 
4296delAC, 
4303delAG, 



4038delAC, 
4045delAT, 
4052delCA, 
4059delGA, 
4066delTC, 
4073delTG, 
4080delTC, 
4087delAA, 
4094delGC, 
4101delTC, 
4108delGC, 
4115delAG, 
4122delCT, 
4129delAC, 
4136delAT, 
4143delTC, 
4150delAT, 
4157delAA, 
4164delAC > 
4171delTG, 
4178delAA, 
4185delCA, 
4192delAG, 
4199delCA, 
4206delTC, 
4213delTA, 
4220delAG, 
4227delTC, 
4234delGT, 
4241delTG, 
4248delAG, 
4255delCT, 
4262delCT, 
4269delGG, 
4276delCC, 
4283delGA, 
4290delAT, 
4297delCC, 
4304delGC, 
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4039delCT, 
4046delTA, 
4053delAC, 
4060delAT, 
4067delCT, 
4074delGG, 
4081delCC, 
4088delAA, 
4095delCA, 
4102delCT, 
4109delCC, 
4116delGT, 
4123delTG, 
4130delCA, 

4137delTT, 
4144delCA, 
4151delTG, 
4158delAG, 
4165delCG, 
4172delGG, 
4179delAA, 
4186delAA, 
4193delGC, 
4200delAT, 
4207delCA, 
4214delAG, 
4221delGC, 
4228delCT, 
4235delTG, 
4242delGA, 
4249delGC, 
4256delTG, 
4263delTG, 
4270delGG, 
4277delCT, 
4284delAG, 
4291delTT, 
4298delCA, 
4305delCA, 



4040delTG, 
4047delAC, 
4054delCC, 
4061delTC, 
4068delTT, 
4075delGT, 
4082delCA, 
4089delAT, 
4096delAT, 
4103delTG, 
4110delCA, 
4117delTT, 
4124delGA, 
4131delAA, 
4138delTG, 
4145delAG, 
4152delGA, 
4159delGA, 
4166delGG, 
4173delGA, 
4180delAT, 
4187delAG, 
4194delCA, 
4201delTG, 
4208delAA, 
4215delGG, 
4222delCA, 
4229delTG, 
4236delGA, 
4243delAA, 
4250delCG, 
4257delGA, 
4264delGC, 
4271delGC, 
4278delTC, 
4285delGT, 
4292delTT, 
4299delAC, 
4306delAG, 



4041delGC, 
4048delCA, 
4055delCC, 
4062delCC, 
4069delTG, 
4076delTT, 
4083delAA, 
4090delTG, 
4097delTC, 
4104delGA, 
4111delAG, 
4118delTG, 
4125delAG, 
4132delAG, 
4139delGG, 
4146delGA, 
4153delAA, 
4160delAG, 
4167delGG, 
4174delAA, 
4181delTA, 
4188delGA, 
4195delAA, 
4202delGG, 
4209delAA, 
4216delGT, 
4223delAG, 
4230delGG, 
4237delAG, 
4244delAA, 
4251delGT, 
4258delAA, 
4265delCT, 
4272delCT,. 
4279delCT, 
4286delTG, 
4293delTT, 
4300delCT, 
4307delGA, 
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4308delAG, 4309delGG, 4310delGG, 
4315delCC, 4316delCA, 4317delAT, 
4322delAC, 4323delCA, 4324delAT, 
4329delCT, 4330delTG, 4331delGA, 
5 4336delAG, 4337delGC, 4338delCT, 
4343delGC, 4344delCA, 4345delAG, 
4350delAT, 4351delTG, 4352delGG, 
4357delAA, 4358delAC, 4359delCT, 
4364delAG, 4365delGC, 4366delCT, 
|,p 4371delTT, 4372delTA, 4373deIAG, 
4378delAG, 4379delGC, 4380delCA, 
, a h 4385delGA, 4386delAG, 4387delGC, 
Q 4392delCC, 4393delCT, 4394delTT, 
•y 4399delAC, 4400delCA, 4401 del AG, 
15 4406delCC, 4407delCC, 4408delCT, 
•; |: 4413delAT, 4414delTC, 4415delCA, 
4420delGT, 4421delTG, 4422delGA, 
J.,, 4427delCT, 4428delTC, 4429delCT, 
4434delCT, 4435delTT, 4436delTG, 
§p 4441delAC, 4442delCC, 4443delCT, 
4448delAA, 4449delAA, 4450delAT, 
S 4455delGA, 4456delAA, 4457delAC, 
|r 4462delGC, 4463delCA, 4464delAC, 

4469delAG, 4470delGA, 4471 del AA, 
25 4476delGC, 4477delCA, 4478delAG, 
4483delTA, 4484delAA, 4485delAC, 
4490delAC, 4491delCA, 4492delAG, 
4497delAG, 4498delGT, 4499delTA, 
4504delAA, 4505delAT, 4506delTA, 
30 4511delTA, 4512delAT, 4513delTA, 
4518delCA, 4519delAG, 4520delGA, 
4525delCA, 4526delAG, 4527delGA, 
4532delCC, 4533delCT, 4534delTT, 
4539delGC, 4540delCT, 4541delTG, 
35 4546delAG, 4547delGT, 4548delTT, 
4553delGG, 4554delGT, 4555delTG, 
4560delGC, 4561delCA, 4562delAG, 
4567delGT, 4568delTT, 4569delTC, 
4574delCA, 4575delAG, 4576delGT, 



4311delGA, 4312delAT, 4313delTA, 4314delAC, 
4318delTG, 4319delGC, 4320delCA, 4321 del AA,' 
4325delTA, 4326delAA, 4327delAC, 4328delCC, 
4332delAT, 4333delTA, 4334delAA, 4335delAA, 
4339delTC, 4340delCC, 4341delCA, 4342delAG, 
4346delGG, 4347delGA, 4348delAA, 4349delAA, 
4353delGC, 4354delCT, 4355delTG, 4356delGA, 
4360delTA, 4361delAG, 4362delGA, 4363delAA, 
4367delTG, 4368delGT, 4369delTG, 4370delGT, 
4374delGA, 4375delAA, 4376delAC, 4377delCA, 
4381delAT, 4382delTG, 4383delGG, 4384delGG, 
4388delCC, 4389delCA, 4390delAG, 4391delGC, 
4395delTC, 4396delCT, 4397delTA, 4398delAA, 
4402delGC, 4403delCT, 4404delTA, 4405delAC, 
4409delTT, 4410delTC, 4411delCC, 4412delCA, 
4416delAT, 4417delTA, 4418delAA, 4419delAG, 
4423delAC, 4424delCT, 4425delTC, 4426delCC, 
4430delTG, 4431delGC, 4432delCC, 4433delCC, 
4437delGA, 4438delAG, 4439delGG, 4440delGA, 
4444delTG, 4445delGC, 4446delCG, 4447delGA, 
4451delTC, 4452delCC, 4453delCA, 4454delAG, 
4458delCA, 4459delAA, 4460delAA, 4461delAG, 
4465delCA, 4466delAT, 4467delTC, 4468delCA, 
4472delAA, 4473delAA, 4474delAA, 4475delAG, 
4479delGT, 4480delTA, 4481delAT, 4482delTT, 
4486delCT, 4487delTT, 4488delTC, 4489delCA, 
4493delGA, 4494delAA, 4495delAA, 4496delAA, 
4500delAG, 4501delGT, 4502delTG, 4503delGA, 
4507delAC, 4508delCC, 4509delCC, 4510delCT, 
4514delAA, 4515delAG, 4516delGC, 4517delCC, 
4521delAA, 4522delAT, 4523delTC, 4524delCC, 
4528delAA, 4529delAG, 4530delGG, 4531delGC, 
4535delTT, 4536delTC, 4537delCT, 4538delTG, 
4542delGA, 4543delAC, 4544delCA, 4545delAA, 
4549delTT, 4550delTG, 4551delGA, 4552delAG, 
4556delGT, 4557delTC, 4558delCT, 4559delTG, 
4563delGA, 4564delAT, 4565delTA, 4566delAG, 
4570delCT, 4571delTA, 4572delAC, 4573delCC, 
4577delTA, 4578delAA, 4579delAA, 4580delAA, 
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4581delAA, 

4588delAA, 

4595delAG, 

4602delAG, 

4609delCC, 

4616delTA, 

4623delCC, 

4630delTA, 

4637delTA, 

4644delTA, 

4651delAC, 

4658delCT, 

4665delAG, 

4672delAG, 

4679delAA, 

4686delCC, 

4693delAA, 

4700delGC, 

4707delAA, 

4714delTT, 

4721delGG, 

4728delCA, 

4735delTG, 

4742delGT, 

4749delCC, 

4756delAT, 

4763delGG, 

4770delTC, 

4777delTG, 

4784delGC, 

4791delCT, 

4798delGA, 

4805delTT, 

4812delGA, 

4819delGA, 

4826delCC, 

4833delTC, 

4840delAC, 

4847delAT, 



4582delAT, 

4589delAC, 

4596delGT, 

4603delGG, 

4610delCC, 

4617delAA, 

4624delCA, 

4631delAG, 

4638delAG, 

4645delAC, 

4652delCA, 

4659delTC, 

4666delGT, 

4673delGA, 

4680delAA, 

4687delCA, 

4694delAG, 

4701delCT, 

4708delAG, 

4715delTG, 

4722delGA, 

4729delAA, 

4736delGG, 

4743delTC, 

4750delCA, 

4757delTT, 

4764delGA, 

4771delCT, 

4778delGC, 

4785delCA, 

4792delTA, 

4799delAA, 

4806delTA, 

4813delAA, 

4820delAA, 

4827delCT, 

4834delCT, 

484tdelCQ 

4848delTC, 



4583delTA, 
4590delCC, 
4597delTG, 
4604delGT, 
4611delCC, 
4618delAA, 
4625delAT, 
4632delGA, 
4639delGG, 
4646delCA, 
4653delAG, 
4660delCT, 
4667delTC, 
4674deIAA, 
4681delAC, 
4688delAT, 
4695delGA, 
4702delTC, 
4709delGG, 
4716delGA, 
4723delAG, 
4730delAC, 
4737delGA, 
4744delCT, 
4751delAC, 
4758delTT, 
4765delAA, 
4772delTT, 
4779delCC, 
4786delAA, 
4793delAG, 
4800delAC, 
4807delAC, 
4814delAT, 
4821 del AT, 
4828delTC, 
4835delTG, 
4842delCC, 
4849delCT, 



4584delAA, 
4591delCA, 
4598delGG, 
4605delTC, 
4612delCT, 
4619delAT, 
4626delTC, 
4633delAT, 
4640delGT, 
4647delAT, 
4654delGT, 
4661delTG, 
4668delCT, 
4675delAT, 
4682delCT, 
4689delTC, 
4696delAG, 
4703delCA, 
4710delGT, 
4717delAT, 
4724delGG, 
4731delCA, 
4738delAA, 
4745delTG, 
4752delCA, 
4759delTG, 
4766delAA, 
4773delTA, 
4^80delCA, 
4787delAG, 
4794delGA, 
4801delCC, 
4808delCC, 
4815delTC, 
4822delTC, 
4829delCT, 
4836delGA, 
4843delCT, 
4850delTG, 



4585delAA, 
4592delAG, 
4599delGA, 
4606delCA, 
4613delTT, 
4620delTG, 
4627delCA, 
4634delTG, 
4641delTG, 
4648delTG, 
4655delTT, 
4662delGG, 
4669delTT, 
4676delTA, 
4683delTA, 
4690delCT, 
4697delGG, 
4704delAT, 
4711delTT, 
4718delTG, 
4725delGA, 
4732delAG, 
4739delAG, 
4746delGG, 
4753delAC, 
4760delGA, 
4767delAC, 
4774delAC, 
4781delAA, 
4788delGA, 
4795delAG, 
4802delCC, 
4809delCT, 
4816delCT, 
4823delCA, 
4830delTT, 
4837delAT, 
4844delTG, 
4851delGA, 



4586delAG, 
4593delGG, 
4600delAA, 
4607delAT, 
46l4delTC, 
4621delGC, 
4628delAT, 
4635delGA, 
4642delGG, 
4649delGC, 
4656delTG, 
4663delGG, 
4670delTC, 
4677delAG, 
4684delAC, 
4691delTC, 
4698delGA, 
4705delTT, 
4712delTG, 
4719delGT, 
4726delAG, 
4733delGC, 
4740delGA, 
4747delGG, 
4754delCG, 
4761delAC, 
4768delCA, 
4775delCT, 
4782delAG, 
4789delAT, 
4796delGG, 
4803delCC, 
4810delTG, 
4817delTG, 
4824delAG, 
4831delTC, 
4838delTG, 
4845delGA, 
4852delAT, 



4587delGA, 
4594delGA, 
4601delAA, 
4608delTC, 
4615delCT, 
4622delCC, 
4629delTT, 
4636delAT, 
4643delGT, 
4650delCA, 
4657delGC, 
4664delGA, 
4671delCA, 
4678delGA, 
4685delCC, 
4692delCA, 
4699delAG, 
4706delTA, 
4713delGT, 
4720delTG, 
4727delGC, 
4734delCT, 
4741 del AG, 
4748delGC, 
4755delGA, 
4762delCG, 
4769delAT, 
4776delTT, 
4783delGG, 
4790delTC, 
4797delGG, 
4804delCT, 
4811delGG, 
4818delGG, 
4825delGC, 
4832delCT, 
4839delGA, 
4846delAA, 
4853delTC, 
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4854delCC, 4855delCT, 4856delTT, 

4861delAA, 4862delAG, 4863delGA, 

4868delAG, 4869delGC, 4870delCC, 

4875delGA, 4876delAG, 4877delGT, 

5 4882delCT, 4883delTC, 4884delCG, 

4889delTG, 4890delGG, 4891delGC, 

4896delAT, 4897delTA, 4898delAC, 

4903delCT, 4904delTT, 4905delTC, 

4910delCT, 4911delTC, 4912delCT, 

10 4917delTT, 4918delTG, 4919delGA, 

4924delTT, 4925delTC, 4926delCC, 

|l 4931delAT, 4932delTT, 4933delTG, 

4938delGT, 4939delTT, 4940delTG, 

CO 4945delAA, 4946delAT, 4947delTC, 

m 4952delCC, 4953delCA, 4954delAG, 

fJO 4959delCC, 4960delCA, 4961delAG, 

4966delCT, 4967delTG, 4968delGC, 

4973delTA, 4974delAC, 4975delCT, 

4980delGA, 4981delAT, 4982delTA, 

?2j) 4987delCT, 4988delTG, 4989delGG, 

nj 4994delTA, 4995delAA, 4996delAT, 

W SOOldelAT, 5002delTG, 5003delGG, 

P 5008delAA, 5009delAA, 5010delAG, 

5015delGA, 5016delAG, 5017delGC, 

25 5022delGA, 5023delAG, 5024delGA, 

5029delCA, 5030delAG, 5031delGA, 

5036delGA, 5037delAC, 5038delCA, 

5043delTC, 5044delCA, 5045delAA, 

5050delAA, 5051delAA, 5052delAG, 

30 5057delCA, 5058delAA, 5059delAC, 

5064delAG, 5065delGA, 5066delAA, 

5071delCC, 5072delCA, 5073delAT, 

5078delGG, 5079delGT, 5080delTG, 

5085delGG, 5086delGC, 5087delCC, 

35 5092delCC, 5093delCC, 5094delCC, 

5099delAG, 5100delGA, 5101delAA, 

5106delAT, 5107delTG, 5108delGC, 

5113delTG, 5114delGT, 5115delTA, 

5120delGT, 5121delTT, 5122delTT, 



4857delTC, 4858delCT, 4859delTG, 4860delGA, 

4864delAC, 4865delCA, 4866delAG, 4867delGA, 

4871delCC, 4872delCC, 4873delCA, 4874delAG, 

4878delTC, 4879delCA, 4880delAG, 4881delGC, 

4885delGT, 4886delTG, 4887delGT, 4888delTT, 

4892delCA, 4893delAA, 4894delAC, 4895delCA, 

4899delCC, 4900delCA, 4901 del AT, 4902delTC, 

4906delCA, 4907delAA, 4908delAC, 4909delCC, 

4913delTG, 4914delGC, 4915delCA, 4916delAT, 

4920delAA, 4921 del AA, 4922delAG, 4923delGT, 

4927delCC, 4928delCC, 4929delCA, 4930delAA, 

4934delGA, 4935delAA, 4936delAA, 4937delAG, 

4941delGC, 4942delCA, 4943delAG, 4944delGA, 

4948delCT, 4949delTG, 4950delGC, 4951delCC, 

4955delGG, 4956delGG, 4957delGT, 4958delTC, 

4962delGC, 4963delCT, 4964delTG, 4965delGC, 

4969delCT, 4970delTC, 4971delCA, 4972delAT, 

4976delTA, 4977delAC, 4978delCT, 4979delTG, 

4983delAC, 4984delCT, 4985delTG, 4986delGC, 

4990delGG, 4991delGT, 4992delTA, 4993delAT, 

4997delTG, 4998delGC, 4999delCA, 5000delAA, 

5004delGA, 5005delAA, 5006delAG, 5007delGA, 

5011delGT, 5012delTG, 5013delGT, 5014delTG, 

5018delCA, 5019delAG, 5020delGG, 5021delGG, 

5025delAA, 5026delAG, 5027delGC, 5028delCC, 

5032delAA, 5033delAT, 5034delTT, 5035delTG, 

5039delAG, 5040delGC, 5041delCT, 5042delTT, 

5046delAC, 5047delCA, 5048delAG, 5049delGA, 

5053delGG, 5054delGG, 5055delGT, 5056delTC, 

5060delCA, 5061delAA, 5062delAA, 5063delAA, 

5067delAT, 5068delTG, 5069delGT, 5070delTC, 

5074delTG, 5075delGG, 5076delGT, 5077delTG, 

5081delGT, 5082delTC, 5083delCT, 5084delTG, 

5088delCT, 5089delTG, 5090delGA, 5091delAC, 

5095delCA, 5096delAG, 5097delGA, 5098delAA, 

5102delAT, 5103delTT, 5104delTT, 5105delTA, 

5109delCT, 5110delTC, 5111delCG, 5112delGT, 

51l6delAC, 5117delCA, 5118delAA, 5119delAG, 

5123delTG, 5124delGC, 5125delCC, 5126delCA, 
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5127delAG, 5128delGA, 5129delAA, 5130delAA, 5131delAA, 5132delAC, 5133delCA 

5134delAC, 5135delCC, 5136delCA, 5137delAC, 5138delCA, 5139delAT, 5140delTc' 

5141delCA, 5142delAC, 5143delCT, 5144delTT, 5145delTT, 5146delTA, 5147delAA' 

5148delAC, 5149delCT, 5150delTA, 5151delAA, 5152delAT, 5153delTC, 5154delCT,' 

5155delTA, 5156delAA, 5157delAT, 5158delTT, 5159delTA, 5160delAC, 5161delCT,' 

5162delTG, 5163delGA, 5164delAA, 5165delAG, 5166delGA, 5167delAG, 5168delGA,' 

5169delAC, 5170delCT, 5171delTA, 5172delAC, 5173delCT, 5174delTC, 5175delCA[ 

5176delAT, 5177delTG, 5178delGT, 5179delTT, 5180delTG, 5181delGT, 5182dein\ 

5183delTA, 5184delAT, 5185delTG, 5186delGA, 5187delAA, 5188delAA, 5189delAA,' 

5190delAC, 5191delCA, 5192delAG, 5193delGA, 5194delAT, 5195delTG, 5196delGC, 

5197delCT, 5198delTG, 5199delGA, 5200delAG, 5201delGT, 5202delTT, 5203delTT, 

5204delTG, 5205delGT, 5206delTG, 5207delGT, 5208delTG, 5209deIGT, 5210delTG, 

5211delGA, 5212delAA, 5213delAC, 5214delCG, 5215delGG, 5216delGA, 5217delAC,' 

5218delCA, 5219delAC, 5220delCT, 5221delTG, 5222delGA, 5223delAA, 5224delAA^ 

5225delAT, 5226delTA, 5227delAT, 5228delTT, 5229delTT, 5230delTT, 5231delTC 

5232delCT, 5233delTA, 5234delAG, 5235delGG, 5236delGA, 5237delAA, 5238delAT\ 

5239delTT, 5240delTG, 5241delGC, 5242delCG, 5243delGG, 5244delGG, 5245delGA, 

5246delAG, 5247delGG, 5248delGA, 5249delAA, 5250delAA, 5251delAA, 5252delAT, 

5253delTG, 5254delGG, 5255delGG, 5256delGT, 5257delTA, 5258delAG, 5259delGT, 

5260delTT, 5261delTA, 5262delAG, 5263delGC, 5264delCT, 5265delTA, 5266delAT, 

5267delTT, 5268delTT, 5269delTC, 5270delCT, 5271delTG, 5272delGG, 5273delGG, 

5274delGT, 5275delTG, 5276delGA, 5277delAC, 5278delCC, 5279delCC, 5280delCA, 

5281delAG, 5282delGT, 5283delTC, 5284delCT, 5285delTA, 5286delAT, 5287delTT, 

5288delTA, 5289delAA, 5290delAA, 5291delAG, 5292delGA, 5293delAA, 5294delAA, 

5295delAG, 5296delGA, 5297delAA, 5298delAA, 5299delAA, 5300delAA, 5301delAT, 

5302delTG, 5303delGC, 5304delCT, 5305delTG, 5306delGA, 5307delAA, 5308delAT, 

5309delTG, 5310delGA, 5311delAG, 5312delGC, 5313delCA, 5314delAT, 5315delTG, 

5316delGA, 5317delAT, 5318delTT, 5319delTT, 5320delTT, 5321delTG, 5322delGA, 

5323delAA, 5324delAG, 5325delGT, 5326delTC, 5327delCA, 5328delAG, 5329delGA, 

5330delAG, 5331delGG, 5332delGA, 5333delAG, 5334delGA, 5335delAT, 5336delTG, 

5337delGT, 5338delTG, 5339delGG, 5340delGT, 5341delTC, 5342delCA, 5343delAA, 

5344delAT, 5345delTG, 5346delGG, 5347delGA, 5348delAA, 5349delAG, 5350delGA, 

5351delAA, 5352delAA, 5353delAC, 5354delCC, 5355delCA, 5356delAC, 5357delCC, 

5358delCA, 5359delAA, 5360delAG, 5361delGG, 5362delGT, 5363delTC, 5364delCC, 

5365delCA, 5366delAA, 5367delAA, 5368delAG, 5369delGC, 5370delCG, 5371delGA, 

5372delAG, 5373delGC, 5374delCA, 5375delAA, 5376delAG, 5377delGA, 5378delAG, 

5379delGA, 5380delAA, 5381delAT, 5382delTC, 5383delCC, 5384delCC, 5385delCA, 

5386delAG, 5387delGG, 5388delGA, 5389delAC, 5390delCA, 5391delAG, 5392delGA, 

5393delAA, 5394delAA, 5395delAG, 5396delGA, 5397delAT, 5398delTC, 5399delCT, 
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.10 



25 



30 



5400delTT, 
5407delGG, 
5414delAA, 
5421delTG, 
5428delGG, 
5435delCA, 
5442delAT, 
5449delCA, 
5456delAC, 
5463delTG, 
5470delTA, 
5477delGT, 
5484delGC, 
5491delTG, 
5498delGG, 
5505delTC, 
5512delTC, 
5519delTG, 
5526delGG, 
5533delAC, 
5540delTG, 
5547delGT, 
5554delCA, 
5561delCT, 
5568delGA, 
5575delAT, 
5582delCC, 
5589delAT, 
5596delAG, 
5603delTG, 



5401delTC, 

5408delGC, 

5415delAT, 

5422delGC, 

5429delGC, 

5436delAC, 

5443delTG, 

5450delAG, 

5457delCT, 

5464delGG, 

5471delAC, 

5478delTG, 

5485delCT, 

5492delGG, 

5499delGA, 

5506delCA, 

5513delCA, 

5520delGG, 

5527delGT, 

5534delCC, 

5541delGT, 

5548delTG, 

5555delAG, 

5562delTG, 

5569delAG, 

5576delTG, 

5583delCA, 

5590delTT, 

5597delGA, 



5402delCA, 
5409delCT, 
5416delTC, 
5423delCT, 
5430delCC, 
5437delCC, 
5444delGC, 
5451delGA, 
5458delTG, 
5465delGA, 
5472delCA, 
5479delGT, 
5486delTT, 
5493delGT, 
55O0delAG, 
5507delAT, 
5514delAC, 
5521deIGC, 
5528delTG, 
5535delCC, 
5542delTG, 
5549delGC, 
5556delGA, 
5563delGG, 
5570delGG, 
5577delGG, 
5584delAT, 
5591delTG, 
5598delAT, 



5403 del AG, 
5410delTA, 
5417delCT, 
5424delTA, 
5431delCC, 
5438delCA, 
5445delCC, 
5452delAT, 
5459delGG, 
5466delAT, 
5473delAG, 
5480delTG, 
5487delTC, 
5494delTG, 
5501delGC, 
5508delTC, 
5515delCC, 
5522delCA, 
5529delGT, 
5536delCA, 
5543delGG, 
5550delCA, 
5557delAT, 
5564delGA, 
5571delGA, 
5578delGC, 
5585delTG, 
5592delGG, 
5599delTG, 



5404delGG, 
5411delAG, 
5418delTG, 
5425delAT, 
5432delCT, 
5439delAA, 
5446delCC, 
5453delTC, 
5460delGA, 
5467delTG, 
5474delGC, 
5481delGG, 
5488delCT, 
5495delGA, 
5502delCT, 
5509delCA, 
5516delCC, 
5523delAC, 
5530delTC, 
5537delAA, 
5544delGT, 
5551delAG, 
5558delTG, 
5565delAC, 
5572delAC, 
5579delCT, 
5586delGC, 
5593delGG, 
5600delGT, 



5405delGG, 
5412delGA, 
5419delGT, 
5426delTG, 
5433delTT, 
5440delAC, 
5447delCA, 
5454delCA, 
5461delAA, 
5468delGG, 
5475delCT, 
5482delGT, 
5489delTG, 
5496delAA, 
5503delTT, 
5510delAT, 
5517delCT, 
5524delCA, 
5531delCC, 
5538delAT, 
5545delTT, 
5552delGC, 
5559delGC, 
5566delCA, 
5573delCA, 
5580delTT, 
5587delCA, 
5594delGC, 
5601delTG, 



5406deIGG, 
5413delAA, 
5420delTT, 
5427delGG, 
5434delTC, 
5441delCA, 
5448delAC, 
5455delAA, 
5462delAT, 
5469delGT, 
5476delTG, 
5483delTG, 
5490delGT, 
5497delAG, 
5504delTT, 
5511delTT, 
5518delTT, 
5525delAG, 
5532delCA, 
5539delTT, 
5546delTG, 
5553delCC, 
5560delCC, 
5567delAG, 
5574delAA, 
5581delTC, 
5588delAA, 
5595delCA, 
5602delGT, 



35 



5635delTG, 5654delCC, 5660delCC, 5708delCT. 

TABLE 11 
List of One Base Insertions 

(N= A, T, G, or C) 

122insN, 123insN, 124insN, 125insN, 126insN, 127insN, 128insN, 129insN, 130insN, 131insN, 
132insN, 133insN, 134insN, 135insN, 136insN, 137insN, 138insN, 139insN, 140insN, HlinsN, 
142insN, 143insN, 144insN, 145insN, 146insN, 147insN, 148insN, 149insN, 150insN, 151insN, 
152insN, 153insN, 154insN, 155insN, 156insN, 157insN, 158insN, 159insN, 160insN, 161insN, 
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162insN, 163insN, 164insN, 165insN, 166insN, 167insN, 168insN, 169insN, 170insN, 171insN, 
172insN, 173insN, 174insN, 175insN, 176insN, 177insN, 178insN, 179insN, 180insN, 181insN, 
182insN, 183insN, 184insN, 185insN, 186insN, 187insN, 188insN, 189insN, 190insN, 191insN, 
192insN, 193insN, 194insN, 195insN, 196insN, 197insN, 198insN, 199insN, 200insN, 201insN, 
202insN, 203insN, 204insN, 205insN, 206insN, 207insN, 208insN, 209insN, 210insN, 21 linsN, 
212insN, 213insN, 214insN, 215insN, 216insN, 217insN, 218insN, 219insN, 220insN, 221insN, 
222insN, 223insN, 224insN, 225insN, 226insN, 227insN, 228insN, 229insN, 230insN, 231insN, 
232insN, 233insN, 234insN, 235insN, 236insN, 237insN, 238insN, 239insN, 240insN, 241insN, 
242insN, 243insN, 244insN, 245insN, 246insN, 247insN, 248insN, 249insN, 250insN, 251insN, 
252insN, 253insN, 254insN, 255insN, 256insN, 257insN, 258insN, 259insN, 260insN, 261insN, 
262insN, 263insN, 264insN, 265insN, 266insN, 267insN, 268insN, 269insN, 270insN, 271insN, 
272insN, 273insN, 274insN, 275insN, 276insN, 277insN, 278insN, 279insN, 280insN, 281insN, 
282insN, 283insN, 284insN, 285insN, 286insN, 287insN, 288insN, 289insN, 290insN, 291insN, 
292insN, 293insN, 294insN, 295insN, 296insN, 297insN, 298insN, 299insN, 300insN, 301insN, 
302insN, 303insN, 304insN, 305insN, 306insN, 307insN, 308insN, 309insN, 310insN, 311insN, 
312insN, 313insN, 314insN, 315insN, 316insN, 317insN, 318insN, 319insN, 320insN, 321insN, 
322insN, 323insN, 324insN, 325insN, 326insN, 327insN, 328insN, 329insN, 330insN, 331insN, 
332insN, 333insN, 334insN, 335insN, 336insN, 337insN, 338insN, 339insN, 340insN, 341insN, 
342insN, 343insN, 344insN, 345insN, 346insN, 347insN, 348insN, 349insN, 350insN, 351insN, 
352insN, 353insN, 354insN, 355insN, 356insN, 357insN, 358insN, 359insN, 360insN, 361insN, 
362insN, 363insN, 364insN, 365insN, 366insN, 367insN, 368insN, 369insN, 370insN, 371insN, 
372insN, 373insN, 374insN, 375insN, 376insN, 377insN, 378insN, 379insN, 380insN, 381insN, 
382insN, 383insN, 384insN, 385insN, 386insN, 387insN, 388insN, 389insN, 390insN, 391insN, 
392insN, 393insN, 394insN, 395insN, 396insN, 397insN, 398insN, 399insN, 400insN, 401insN, 
402insN, 403insN, 404insN, 405insN, 406insN, 407insN, 408insN, 409insN, 410insN, 41 linsN, 
412insN, 413insN, 414insN, 415insN, 416insN, 417insN, 418insN, 419insN, 420insN, 421insN, 
422insN, 423insN, 424insN, 425insN, 426insN, 427insN, 428insN, 429insN, 430insN, 431insN, 
432insN, 433insN, 434insN, 435insN, 436insN, 437insN, 438insN, 439insN, 440insN, 441insN, 
442insN, 443insN, 444insN, 445insN, 446insN, 447insN, 448insN, 449insN, 450insN, 451insN, 
452insN, 453insN, 454insN, 455insN, 456insN, 457insN, 458insN, 459insN, 460insN, 461insN, 
462insN, 463insN, 464insN, 465insN, 466insN, 467insN, 468insN, 469insN, 470insN, 471insN, 
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722insN, 723insN, 724insN, 725insN, 726insN, 727insN, 728insN, 729insN, 730insN, 731insN, 
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gO 742insN, 743insN, 744insN, 745insN, 746insN, 747insN, 748insN, 749insN, 750insN, 751insN, 
752insN, 753insN, 754insN, 755insN, 756insN, 757insN, 758insN, 759insN, 760insN, 761insN, 
762insN, 763insN, 764insN, 765insN, 766insN, 767insN, 768insN, 769insN, 770insN, 771insN, 
772insN, 773insN, 774insN, 775insN, 776insN, 777insN, 778insN, 779insN, 780insN, 781insN, 
782insN, 783insN, 784insN, 785insN, 786insN, 787insN, 788insN, 789insN, 790insN, 791insN, 

25 792insN, 793insN, 794insN, 795insN, 796insN, 797insN, 798insN, 799insN, 800insN, 801insN, 
802insN, 803insN, 804insN, 805insN, 806insN, 807insN, 808insN, 809insN, 810insN, 811insN, 
812insN, 813insN, 814insN, 815insN, 816insN, 817insN, 818insN, 819insN, 820insN, 821insN, 
822insN, 823insN, 824insN, 825insN, 826insN, 827insN, 828insN, 829insN, 830insN, 831insN, 
832insN, 833insN, 834insN, 835insN, 836iosN, 837insN, 838insN, 839insN, 840insN, 841insN, 

30 842insN, 843insN, 844insN, 845insN, 846insN, 847insN, 848insN, 849insN, 850insN, 851insN, 
852insN, 853insN, 854insN, 855insN, 856insN, 857insN, 858insN, 859insN, 860insN, 861insN, 
862insN, 863insN, 864insN, 865insN, 866insN, 867insN, 868insN, 869insN, 870insN, 871insN, 
872insN, 873insN, 874insN, 875insN, 876insN, 877insN, 878insN, 879insN, 880insN, 881insN, 
882insN, 883insN, 884insN, 885insN, 886insN, 887insN, 888insN, 889insN, 890insN, 891insN, 

35 892insN, 893insN, 894insN, 895insN, 896insN, 897insN, 898insN, 899insN, 900insN, 901insN, 
902insN, 903insN, 904insN, 905insN, 906insN, 907insN, 908insN, 909insN, 910insN, 91 linsN, 
912insN, 913insN, 914insN, 915insN, 916insN, 917insN, 918insN, 919insN, 920insN, 921insN, 
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1305insN, 1306insN, 1307insN, 1308insN, 

1313insN, 1314insN, 1315insN, 1316insN, 

1321insN, 1322insN, 1323insN, 1324insN, 

1329insN, 1330insN, 1331insN, 1332insN, 

10 1337insN, 1338insN, 1339insN, 1340insN, 

Q 1345insN, 1346insN, 1347insN, 1348insN, 

1353insN, 1354insN, 1355insN, 1356insN, 

f;: 1361 insN, 1362insN, 1363insN, 1364insN, 

1369insN, 1370insN, 1371insN, 1372insN, 

;# 1377insN, 1378insN, 1379insN, 1380insN, 

1385insN, 1386insN, 1387insN, 1388insN, 
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1521insN, 1522insN, 1523insN, 1524insN, 

1529insN, 1530insN, 1531insN, 1532insN, 

35 1537insN, 1538insN, 1539insN, 1540insN, 

1545insN, 1546insN, 1547insN, 1548insN, 
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1569insN, 1570insN, 1571insN, 1572insN, 
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1293insN, 1294insN, 1295insN, 1296insN, 

1301insN, 1302insN, 1303insN, 1304insN, 

1309insN, 1310insN, 1311insN, 1312insN, 

1317insN, 1318insN, 1319insN, 1320insN, 

1325insN, 1326insN, 1327insN, 1328insN, 

1333insN, 1334insN, 1335insN, 1336insN, 
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1461 insN, 1462insN, 1463insN, 1464insN, 

1469insN, 1470insN, 1471insN, 1472insN, 
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1577insN 


1 578insN 


1 579insN 

X *J 1 J IXXOl ~ y 


1580insN 


1581insN 

I */ O X lliOi N y 


1 58?in<!N 


1 J OJ lllOiX y 


1 SR4inc>J 




1585insN 


1586insN 


1 S87imN 


Jl J OOlllOlN y 


1 S89in<iM 

1 JO 7HiOlN y 




1 SQ1 in<:>J 




• 


1593insN 


l nj _7™Tlll0lN y 




1 S96incM 

1 J -7U1HMN, 


1 S97in<2M 




1 ^QOincM 
1 J^yillMN, 


i ouuinsiN, 




1 60 1 insN 

1 UU I 11131 y 


1 602insM 

X V/V/Z.lilOl.^1 9 


1 601in<;M 

X WV/_MlliMN y 


1 604in«M 

1 UVtJUlMN, 


1 6nSin«"NT 

1 UV/-?Hlol>5 


1 606incM 


1 607tnc>J 


i ouoinsiN, 


5 


1 609insN 


1 61 Oin<;N 

IUl WlllOiN , 


161 1 in<;M 


161 ?in«M 
ivj i ^-.ixlSiN, 


161 ^in«NI 
tot j insi x , 


lOi HlxlSlN, 


1 A1 ^incM 


16 16insN, 




1 61 7insN 


1618insN 

1 W 1 OillOlN y 


1 61 Qin<2M 

IUl ^lllOiN y 


1 6?0in<iM 


1 691 in^KT 


1 699inoM 




A OZ'tlnSiN, 






1 626in«5?Sl 


1627in«M 


1 6?RincM 


1 £9QincXT 
1 UZ!7lIlolN, 




1 ^ 1 incM 


l OJzinsiN, 






1 6^4in^M 

1 W J'TlilolN 9 




1 n inincM 

I o juinsiN , 


1 6^7inc>J 




l o jyinsiN, 






1 641 insN 


1 649in<:M 

1 W*T.i.Ill JlN y 


1 W*T-J IIlotN y 


1 644inc\J 


I 0*+ J> HioxS y 


1 0'TDinSlN, 


1 ^A7it-icXT 


iO'toinsiN, 


10 


1 64Qin<iN 


I W.J WllloiN y 


1 6S 1 in«M 


1 6S9incM 


i ojjinsix , 


x OJH-inSlN, 


1 ^^^inoM 

ioj UinsiN, 


1656insN, 




1 6S7in<iN 


1 6S8tn<:N 


1 6^Qin«M 


1 660incM 




i oozinsiN, 


loojinsiN, 


1004inSJN ? 




1 66Sin<;N 

1 Ul/J HlolN , 


1 nnnincM 
1 WWvJlilolN, 


1 nn /mc\I 
1 VJL? / xIlorN , 


1 66SmcM 


1 UO^lIlSlX] y 


io / uinsiN , 


1 A71 incM 


1 A70inc7XT 

io /zinsiN, 


,stys, 


1 67^in<;N 

1U / J iUSlN , 


1 674irwM 

1U / *Tllli3lN , 


1 67Sin<:M 

11? / ^lllilN , 


1 O / UlllolN , 


1 677inoTsj 

1 U / / lIlalN y 


1 0 / olIlSiN, 


1 A7Qir»cM 


ioouinsiN, 


111 


1 681 in<*N 


1 689iniN 


1 68^in«:M 

1 VJO.JillO.LN y 


1 6R4incM 


1 68Stn<j?\r 

1 UO^JlIloIN , 


I OoOlIxSlN, 


1 ^«7inoM 


lOooinSiN, 


W> 


1 68Qin<;N 

1 WO TliloiN, 


1 6Q0incM 

1 W~wlIlSlN, 


1 601 incM 


lO^^lllalN , 




1 ^Q4i«c>J 


1 ^Q^inoM 

10!7jinSiN, 


loyoinsxN, 




1 697in<:N 


1 6Q8inQ>J 

I WTOlllMN, 


1 6QQincM 

1 0""lllolN , 


1 700in<2M 


1 701 incTsJ 


1 709tncTSJ 
1 /vJZxnSlN, 






111 


1 70Sin«;N 

1 / W-JHlolN y 


1 706in«>J 


1 707in*:N 
i / \j i iiiaiN , 


1 708in«iM 

1 / VJOlllolN , 


1 70QincM 

1 / U71Ili>l>( y 


1 71 OincM 


1711 irioXI 


171 7incrXT 




1 71 lin^N 

1/1-7 lUOll y 


1 714in<?N 


1 71 Sin<:M 

1/1 JlllOlN, 


1 71 6in*2>J 
1/1 uillalN , 


1 71 7incM 
1 / 1 / 1I1MN , 


171 SincM 


171 OincTsJ 


1 700inoXT 




1 721 in^N 


1 799in<iN 




1 794in<:M 


1 79Sin5M 


1 796incM 


1 797i«cM 


1 778incXr 

i /zoinSiN, 


::9h 

is U 


1 72Qi nsN 


1 / *J WliliMN y 


1 / J 1 HlOlN y 


1 712in<5M 


1 7^^inQM 

1 / J Jlllt>L\y 






1 7^^incXT 




1737insN 


1 73Rin<5N 


1 7^9in<?M 

l 1 -J 7lllOiN , 


1 74.0inQM 

1 / '-tVJIUMN , 


1 741 in«M 

1 / *T 1 llx&lN , 


1 749incM 




1 7^1Air»c!XT 

i / insiN , 






1 746in^N 

L /TUU1J115 


1 747insM 

i f *t / iiiaiN y 


1 / *TOlil!MN y 


1 74QinQ>J 




1 7S1 incNI 


1 7S9inc>J 






1 7S4insN 


l / ^^JlllolN^ 


1 / •/vHHalN y 


17S7in«M 

1 / J / HxMN , 










176HnsN 


1 762insN 


1 763insN 


1 764 m <?M 

X / vJ"XXXOXN, 


176SinsM 


1 766incM 

1 / UVJlllOlX , 


1 767in*iN 


1 / UOlilolN , 


25 


1 / W S XlXiJl ^ 9 


1 / f\J 1X1 Jl^iy 


1771insN 

X / / XIXXOJIN^ 


1772insN 


1771in<iM 

X / / J llldlX y 


1 774in<sN 

Iff tlll&iN , 


177Sin<;N 

Lit JlllOlX y 


1 776in<?N 




1777in<5N 

Lift UiOl y 


1778insN 

kit UllliJl ^1 9 


1 779insN 

Lit ^lXXOlN 9 


1 780insN 


1781insM 

1 / O 1 llljlN y 


17R9in<iN 


X / O^lllSlN , 


1 784in<;N[ 

l / O'TlllolN, 




1785insN 

1 1 \J lllOl ^1 y 


1 786insN 


1787insN 


1788insN 

X /OOXXXiJl^ij 


1789insN 


1 790imN 

X I ^VXXXOIN y 


1791insN 

1/71 lXlOi N y 


1792insN 

X / S Z*lXljx X j 




1793insN, 


1 794insN, 


1795insN, 


1796insN, 


1797insN 


1798insN 


1799insN 


1800insN 




1801insN, 


1802insN, 


1803insN, 


1804insN, 


1805insN, 


1806insN, 


1807insN, 


1808insN, 


30 


1809insN, 


1810insN, 


1811insN, 


1812insN, 


1813insN, 


1814insN, 


1815insN, 


1816insN, 




1817insN, 


1818insN, 


1819insN, 


1820insN, 


1821insN, 


1822insN, 


1823insN, 


1824insN, 




1825insN, 


1826insN, 


1827insN, 


1828insN, 


1829insN, 


1830insN, 


1831insN, 


1832insN, 




1833insN, 


1834insN, 


1835insN, 


1836insN, 


1837insN, 


1838insN, 


1839insN, 


1840insN, 




1841insN, 


1842insN, 


1843insN, 


1844insN, 


1845insN, 


1846insN, 


1847insN, 


1848insN; 


35 


1849insN, 


1 850insN, 


1851insN, 


1852insN, 


1853insN, 


1854insN, 


1855insN, 


1856insN, 




1857insN, 


1858insN, 


1859insN, 


1860insN, 


1861insN, 


1862insN, 


1863insN, 


1864insN, 




1865insN, 


1866insN, 


1867insN, 


1868insN, 


1869insN, 


1870insN, 


1871insN, 


1872insN, 




1873insN, 


1874insN, 


1875insN, 


1876insN, 


1877insN, 


1878insN, 


1879insN, 


1880insN, 




1881insN, 


1882insN, 


1883insN, 


1884insN, 


1885insN, 


1886insN, 


1887insN 5 


1888insN, 
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1889insN, 
1897insN, 
1905insN, 
1913insN, 
1921insN, 
1929insN, 
1937insN, 
1945insN, 
1953insN, 
1961insN, 
1969insN, 
1977insN, 
1985insN, 
1993insN, 
2001insN, 
2009insN, 
2017insN, 
2025insN, 
2033insN, 
2041insN, 
2049insN, 
2057insN, 
2065insN, 
2073insN, 
2081insN, 
2089insN, 
2097insN, 
2105insN, 
2113insN, 
2121 insN, 
2129insN, 
2137insN, 
2145insN, 
2153insN, 
2161insN, 
2169insN, 
2177insN, 
2185insN, 
2193insN, 



1890insN, 
1898insN, 
1906insN, 
1914insN, 
1922insN, 
1930insN, 
1938insN, 
1946insN, 
1954insN, 
1962insN, 
1970insN, 
1978insN, 
1986insN, 
1994insN, 
2002insN, 
2010insN, 
2018insN, 
2026insN, 
2034insN, 
2042insN, 
2050insN, 
2058insN, 
2066insN, 
2074insN, 
2082insN, 
2090insN, 
2098insN, 
2106insN, 
2114insN, 
2122insN, 
2130insN, 
2138insN, 
2146insN, 
2154insN, 
2162insN, 
2170insN, 
2178insN, 
2186insN, 
2194insN, 



1891insN, 
1899insN, 
1907insN, 
1915insN, 
1923insN, 
1931insN, 
1939insN, 
1947insN, 
1955insN, 
1963insN, 
1971insN, 
1979insN, 
1987insN, 
1995insN, 
2003insN, 
2011insN, 
2019insN, 
2027insN, 
2035insN, 
2043insN, 
205iinsN, 
2059insN, 
2067insN, 
2075insN, 
2083 insN, 
2091insN, 
2099insN, 
2107insN, 
2115insN, 
2123insN, 
2131insN, 
2139insN, 
2147insN, 
2155insN, 
2163insN, 
2171insN, 
2179insN, 
2187insN, 
2195insN, 



1892insN 
1900insN 
1908insN 
1916insN 
1924insN 
1932insN 
1940insN 
1948insN 
1956insN 
1964insN 
1972insN 
1980insN 
1988insN 
1996insN 
2004insN 
2012insN 
2020insN 
2028insN 
2036insN 
2044insN 
2052insN 
2060insN : 
2068insN ; 
2076insN 
2084insN 
2092insN 
2100insN 
2108insN 
2116insN 
2124insN 
2132insN 
2140insN 
2148insN 
2156insN 
2164insN 
2172insN 
2180insN 
2188insN 
2196insN 



1893insN 

1901insN, 

1909insN 

1917insN 

1925insN 

1933insN 

1941insN 

1949insN 

1957insN 

1965insN 

1973insN 

1981insN 

1989insN 

1997insN 

2005insN 

2013insN 

2021insN 

2029insN 

2037insN 

2045insN, 

2053insN 

2061insN 

2069insN 

2077insN 

2085insN 

2093insN 

2101insN 

2109insN 

2117insN ; 

2125insN. 

2133insN 

2141insN 

2149insN 

2157insN 

2165insN 

2173insN 

2181insN 

2189insN 

2197insN 



1894insN, 
1902insN, 
1910insN, 
1918insN, 
1926insN, 
1934insN, 
1942insN, 
1950insN, 
1958insN, 
1966insN, 
1974insN, 
1982insN, 
1990insN, 
1998insN, 
2006insN, 
2014insN, 
2022insN, 
2030insN, 
2038insN, 
2046insN, 
2054insN, 
2062insN, 
2070insN, 
2078insN, 
2086insN, 
2094insN, 
2102insN, 
2110insN, 
2118insN, 
2126insN, 
2134insN, 
2142insN, 
2150insN, 
2158insN, 
2166insN, 
2174insN, 
2182insN, 
2190insN, 
2198insN, 



1895insN, 
1903insN, 
1911insN, 
1919insN, 
1927insN, 
1935insN, 
1943insN, 
1951insN, 
1959insN, 
1967insN, 
1975insN, 
1983insN, 
1991insN, 
1999insN, 
2007insN, 
2015insN, 
2023 insN, 
2031insN, 
2039insN, 
2047insN, 
2055insN, 
2063 insN, 
2071insN, 
2079insN, 
2087insN, 
2095insN, 
2103insN, 
2111insN, 
2119insN, 
2127insN, 
2135insN, 
2143insN, 
2151insN, 
2159insN, 
2167insN, 
2175insN, 
2183insN, 
2191insN, 
2199insN, 



1896insN, 
1904insN, 
1912insN, 
1920insN, 
1928insN, 
1936insN, 
1944insN, 
1952insN, 
1960insN, 
1968insN, 
1976insN, 
1984insN, 
1992insN, 
2000insN, 
2008insN, 
2016insN, 
2024insN, 
2032insN, 
2040insN, 
2048insN, 
2056insN, 
2064insN, 
2072insN, 
2080insN, 
2088insN, 
2096insN, 
2104insN, 
2112insN, 
2120insN, 
2128insN, 
2136insN, 
2144insN, 
2152insN, 
2160insN, 
2168insN, 
2176insN, 
2184insN, 
2192insN, 
2200insN, 
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zzu i lnsiN, 


99H9^ncXr 

zzuzinsiN , 


99H1iricXT 

zzujinsiN, 


9904incXJ 


99n^incXT 


99n<^«cXT 

zzuoinsiN, 


zzU/insIN, 


nn ao z x t 

2208insN, 




zzuyinsiN, 


99 1 fUnc-XT 

zz l uinsiN, 


99 1 1 i*-ioXT 

zzi unsiN, 


99 1 9i*meXT 

zz lzinsrs, 


90 1 1i*-ioXT 

ZZ 1 5 insiN, 


zz 14insJN, 


i * x T 

2215insN, 


nn i * xt 

2216insN, 




99 1 7incXT 

zz i / insiN, 


99 1 QineXT 

zz i oinsiN, 


99 1 OirtoXT 

zz i yinsN, 


999AinoXT 

zzzuinsiN, 


zzz linsN, 


zzzzinsJN, 


XT 

2223 insN, 


on A * XT 

2224insN 5 




999<.incXT ' 
ZZZ3 1I1S1N, 


999AiKic?xr 
zzzoinsiN, 


9997i*-*oXT 

zzz / insJN, 


999Qi«eXT 

zzz oinsiN, 


zzzyinsiN, 


HI A*«nXT 

2z3UinsJN, 


1 * XT 

223 1 insN, 


OO O O * XT 

2232msN, 




9911inoXT 


991d.ir\eXr 

zzjH-insfN, 


991 Ci«„\T 


zz J oinsJN, 


zzi /insN, 


223 oinsN, 


2239insN, 


Ol ylA' XT 

2240insN, 




zz4 1 insiN, 


99A9 incM 

zz'+zinsiN, 


ZZ43insN, 


Zz44lnsJN, 


zz4DinsN ? 


224omsN, 


On /IT XT 

2247msN, 


2248 insN, 




99AQinoXT 

zz^+yinsiN, 


99<n*Mc-XT 


22d linsN, 


zzDzinsN, 


zzDJinsN, 


2254insN, 


2255insN, 


2256insN, 




99^7JkioXT 

zzj / insiN, 


11C Qi*-»oXT 

zz j oinsiN, 


zz;> yinsN, 


zzoUinsN, 


zzolmsN, 


2262insN ) 


2263 insN, 


2264insN, 




ZzCOinSJN, 


zzooinsiN, 


11^U«,,XT 

zzo/insN, 


zzooinsN, 


zzoyinsN, 


niA^ XT 

2270insN, 


2271insN, 


2272insN, 


1 u 


zz/ j insiN, 


zz /4insiN ? 


117<:i.,,-,XT 

zz oinsN, 


zz /oinsJN, 


z277insN, 


2278insN, 


2279insN, 


2280msN, 




9121 i*m«?XT 

zz© i insJN, 


zzozinsJN, 


zz&JinsN, 


2zo4insN, 


2285 insN, 


2286insN> 


HOt' XT 

2287insN, 


2288msN, 


if'-'S 


zzoyinsiN, 


zzyUinsJN, 


llfi 1 ***«XT 

zz9 linsN, 


zzvzinsN, 


2293 insN, 


2294insN, 


2295insN ? 


2296insN, 




zzv / insiN, 


zzyoinsJN, 


11fifiJ**«XT 

zz99insN, 


zJUUmsN, 


2301insN, 


n^ Am XT 

2302insN ) 


2303insN, 


2304insN, 




91AC; nc ,XT 


91fKI*«*oXT 


z3U /insN, 


HAOIwnXT 

ziuoinsNj 


zJUyinsN, 


2310insN, 


23 1 1 insN, 


2312insN, 




zj ijinsiN, 


Z3 i4insiN, 


11 1 <*««xt 
z3 1 OinsiN, 


1 /CinnXT 


23 17insN, 


1 O • XT 

23l5insN, 


1 A' -V T 

23 1 9insN, 


O ^ O /\ * XT 

2320insN, 




919 1 it-»oXT 

zjz nnsiN, 


zizzinsJN, 


zJzJinsN, 


2324msN, 


2325insN, 


2326insN, 


n *y o **? * xt 

2327insN, 


2328insN, 




z JzyinsiN, 


zjJUinsiN, 


111 1 C««XT 

233 linsN, 


zJizinsN, 


nil i ;*»rtXT 
z333insN, 


ITT ^ * XT 

2334insN, 


n n n * x t 

2335insN, 


2336insN, 




9117i«oXT 

zj j / insJN, 


ziioinsJN, 


11irW««XT 


A a: — „XT 


2341msN, 


2342msN, 


n^ /i ^ * xt 

2343insN, 


2344insN, 




91A*\i«oXT 


z j4oinsiN, 


11/1 7J«oXT 

z34 /insiN, 


">i/i o;«nXT 
zj4oinSiN, 


z34yinsJN, 


235UmsN, 


Ol'l ' X T 

235linsN, 


O 1 iTO * XT 

2352insN, 


iffP 


9 Inline? XT 


Z JD4lnSJN, 


z3 dduisjn, 


Ol ^^i*-»oXT 

25 DoinsJN, 


z3D /insN, 


z358msN, 


2359msN, 


Z"A^ XT 

2360insN, 




91/il incM 

zjoi insiN, 


91A9i«oXT 


H/CI'moXT 

zjoJinsiN, 


">1A/ti«e*XT 

230411181^, 


z3 oDinsN, 


23oomsN, 


11 i£ ^71 — „\T 

2367insN, 


O *) O " X T 

2368insN, 




91AQineXr 

zjoyinsiN, 


Z J /uinsiN, 


9171 ;«oXT 

23 / nnsiN, 


0179i*-ioXT 

23 /zinsJN, 


zi /3insN, 


23 /4inSJN ? 


2375insN, 


ii izr;_ „\t 

2376insN, 




9177inoXT 

z^ / / insiN, 


917Ci«oXT 

z j / oinsiN, 


917Qt*ieXT 
23 /VinSJN, 


zJoUinsJN, 


11 O 1 J„nXT 

z3 o I insN, 


11 01i*%rtXT 

Z3 82insN, 


11 Ol i«r.XT 

23 83insN, 


O ^ O A Z — . —X T 

2384insN, 




918^incXr 


IIQ/^Ji-ieXT 


91C7;t-»oXT 


zJcSolnSlN, 


">1 OOi^^XT 

z3i>yinsN, 


z3yUinsN, 


11 C\ 1 J**rtXT 

239 ImsN, 


11 OO 1 X T 

2392msN, 


Z.3 


91Q1incXf 


OICydinoXT 

zjyH-insiN, 


91Q^i«oXT 


91Q/Ci*-*oXT 

zjyoinsiN, 


zi y /insN, 


z3yoinsN, 


iiririi**r.xT 

23 yyinsN, 


1 A AA*««XT 






94fY9incXJ 


94niincxr 
z'tujinsiN, 


Z4U4inSlN , 


Z4UDinSIN, 


Z4UoinsJN ? 


z4U / insiN, 








941 fh'ncXT 

ZH"1 uinsiN, 


941 1 incXJ 

ZH-I nnsiN, 


Z4 1 zinsiN, 


9A1 1Ii-ic?XT 


Z4I4inSJN, 


Z41 DinsJN, 


z4 i oinsiN ? 












9491 incXT 

zh-z l insiN , 


9499incXJ 

z'tzzinsiN, 


9491incXJ 


9494inoXJ 
ZH ZHinSiN , 




2425insN, 


2426insN, 


2427insN, 


2428insN, 


2429insN, 


2430insN, 


2431insN, 


2432insN, 


30 


2433insN, 


2434insN, 


2435insN, 


2436insN, 


2437insN, 


2438insN, 


2439insN, 


2440insN, 




2441insN, 


2442insN, 


2443insN, 


2444insN, 


2445insN, 


2446insN, 


2447insN, 


2448insN, 




2449insN, 


2450insN, 


2451insN, 


2452insN, 


2453insN, 


2454insN, 


2455insN, 


2456insN, 




2457insN, 


2458insN, 


2459insN, 


2460insN, 
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2513insN, 2514insN, 2515insN, 2516insN, 2517insN, 2518insN, 2519insN, 2520insN, 

2521 insN, 2522insN, 2523insN, 2524insN, 2525insN, 2526insN, 2527insN, 2528insN, 

2529insN, 2530insN, 2531insN, 2532insN, 2533insN, 2534insN, 2535insN, 2536insN, 

2537insN, 2538insN, 2539insN, 2540insN, 2541insN, 2542insN, 2543insN, 2544insN, 

5 2545insN, 2546insN, 2547insN, 2548insN, 2549insN, 2550insN, 2551insN, 2552insN, 

2553insN, 2554insN, 2555insN, 2556insN, 2557insN, 2558insN, 2559insN, 2560insN, 

2561 insN, 2562insN, 2563insN, 2564insN, 2565insN, 2566insN, 2567insN, 2568insN, 

2569insN, 2570insN, 2571 insN, 2572insN, 2573insN, 2574insN, 2575insN, 2576insN, 

2577insN, 2578insN, 2579insN, 2580insN, 2581insN, 2582insN, 2583insN, 2584insN, 

Ifi 2585insN, 2586insN, 2587insN, 2588insN, 2589insN, 2590insN, 2591 insN, 2592insN, 

s/S 2593insN, 2594insN, 2595insN, 2596insN, 2597insN, 2598insN, 2599insN, 2600insN, 

2601 insN, 2602insN, 2603insN, 2604insN, 2605insN, 2606insN, 2607insN, 2608insN, 

J 2609insN, 2610insN, 2611insN, 2612insN, 2613insN, 2614insN, 2615insN, 2616insN, 

:i 2617insN, 2618insN, 2619insN, 2620insN, 2621insN, 2622insN, 2623insN, 2624insN, 

;lp5 2625insN, 2626insN, 2627insN, 2628insN, 2629insN, 2630insN, 2631insN, 2632insN, 

hi 2633insN, 2634insN, 2635insN, 2636insN, 2637insN, 2638insN, 2639insN, 2640insN, 

2641 insN, 2642insN, 2643 insN, 2644insN, 2645insN, 2646insN, 2647insN, 2648insN, 

e«* 2649insN, 2650insN, 2651insN, 2652insN, 2653insN, 2654insN, 2655insN, 2656insN, 

P 2657insN, 2658insN, 2659insN, 2660insN, 2661insN, 2662insN, 2663 insN, 2664insN, 

$0 2665insN, 2666insN, 2667insN, 2668insN, 2669insN, 2670insN, 2671 insN, 2672insN, 

] ;l 2673insN, 2674insN, 2675insN, 2676insN, 2677insN, 2678insN, 2679insN, 2680insN, 

it 2681insN, 2682insN, 2683insN, 2684insN, 2685insN, 2686insN, 2687insN, 2688insN, 

2689insN, 2690insN, 2691insN, 2692insN, 2693insN, 2694insN, 2695insN, 2696insN, 

2697insN, 2698insN, 2699insN, 2700insN, 2701insN, 2702insN, 2703 insN, 2704insN, 

25 2705insN, 2706insN, 2707insN, 2708insN, 2709insN, 2710insN, 2711insN, 2712insN, 

2713insN, 2714insN, 2715insN, 2716insN, 2717insN, 2718insN, 2719insN, 2720insN, 

2721 insN, 2722insN, 2723insN, 2724insN, 2725insN, 2726insN, 2727insN, 2728insN, 

2729insN, 2730insN, 2731insN, 2732insN, 2733insN, 2734insN, 2735insN, 2736insN, 

2737insN, 2738insN, 2739insN, 2740insN, 2741insN, 2742insN, 2743 insN, 2744insN, 
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2753insN, 2754insN, 2755insN, 2756insN, 2757insN, 2758insN, 2759insN, 2760insN, 

2761insN, 2762insN, 2763insN, 2764insN, 2765insN, 2766insN, 2767insN, 2768insN, 

2769insN, 2770insN, 2771insN, 2772insN, 2773insN, 2774insN, 2775insN, 2776insN, 

2777insN, 2778insN, 2779insN, 2780insN, 2781insN, 2782insN, 2783 insN, 2784insN, 
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2793insN, 2794insN, 2795insN, 2796insN, 2797insN, 2798insN, 2799insN, 2800insN, 

2801insN, 2802insN, 2803insN, 2804insN, 2805insN, 2806insN, 2807insN, 2808insN, 

2809insN, 2810insN, 2811insN, 2812insN, 2813insN, 2814insN, 2815insN, 2816insN, 

2817insN, 2818insN, 2819insN, 2820insN, 2821insN, 2822insN, 2823insN, 2824insN, 
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2833insN, 


2834insN, 


2835insN, 


2836insN, 


2837insN, 


2838insN, 


2839insN, 


2840insN, 




2841insN, 


2842insN, 


2843 insN, 


2844insN, 


2845insN, 


2846insN, 


2847insN, 


2848insN, 




2849insN, 


2850insN, 


2851insN, 


2852insN, 


2853 insN, 


2854insN, 


2855insN, 


2856insN, 


5 


2857insN, 
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2897insN, 
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2903 insN, 
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2905insN, 


2906insN, 


2907insN, 


2908insN, 


2909insN, 
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2937insN, 
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2977insN, 
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2999insN, 
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3004insN, 


3005insN, 


3006insN, 


3007insN, 


3008insN, 
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25 
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3019insN, 
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3057insN, 


3058insN, 
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3097insN, 
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31l0insN, 
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3137insN 


3138insN 


3139insN, 


3140insN, 
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3219insN 
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3437insN, 


3438insN, 


3439insN, 


3440insN, 




3441 insN, 


3442insN, 


3443insN, 


3444insN, 


3445insN, 


3446insN, 


3447insN, 


3448insN, 
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7/l/lGinoX T 

344yinSlN, 


J43UinSJN, 


7A^ 1 incM 

343 iinsiN, 


j4->z,insiN, 


34J3 lnSlN, 


34j4inSJN, 


7A^^ir»cXT 
3433lnSlN, 


7 A^&\ ncM 

3430inSiN, 




34 j i insiN, 


7A^ SincM 

J43oinSfN, 


7A^Qi«cXJ 


J40uinSiN, 


7J.^1 incXI 
340 L lnSlN, 


340ZH1SJN, 


7A.A7inc;XT 

3403 HIS IN, 


3404insfN, 




340jinsiN, 


J400inSIN, 


7A^7i«cXI 

J40 / insiN, 


3405inSlN, 


7AA0incXT 

34oyinsiN, 


7A7Airtc?XT 
34 /UinSJN, 


7zt7 1 i^c?XT 

34 / 1 insiN, 


1 A TOi^^XT 

34 /zinsiN, 




7A77i'neXT 

34 / 3inSIN, 


'J A7Ai*->oXT 
34 / 4inslN, 


7A7<.imeXr 
34 / 31I1SIN, 


^A7/;;rtcXT 
34 /oinsiN, 


7A77;t-»cxr 
34 / / insiN, 


34 /oinsiN, 


7 /17Gi»-n7.XT 

34 /yinsiN, 


345UinsN, 


3 


34o l insiN, 


34©ZinSIN, 


34o3inSiN, 


34o4inSJN, 


34?S3inSiN, 


7 A QAirtoXT 
34o0inSlN, 


7/1 Ql^nM 

34o /insiN, 


34ooinsN, 




7/HJOit-ioXT 


7 AQAtv^XT 
34yUinSfN, 


34y unsJN, 


34yzinsiN, 


34y3insiN, 


7/1 OA i^*nXT 

34y4insiN, 


l/1Q^J**^tXT 

34y3insiN, 


34yoinsJN, 




7AG7it-koXT 

34y / insiN , 


34yoinsiN, 




33UUinSJN, 


T C A 1 Jk* eXT 

33U1 insiN, 


33UzinSiN ) 


1 ^A7 i«<-.XT 

33U3insJN ? 


1 ^ f\A r «nM 

33U4insJN, 




33U3insiN, 


3 juoinsfsi, 


33U /insiN, 


33UoinSiN, 


33uyinsiN, 


33 luinsfN, 


1 c i i :„«xt 
3311 insJN, 


33 IzinsJN, 




33 1 3insJN, 


i c 1 /i ;*-»«xt 
33 14insJN, 


l c i c : — «xT 
331 3insiN, 


If 1 -XT 

33 loinsiN, 


1 c i 7* pXr 

33 1 /insiN, 


If i o* „XT 

33 loinsN, 


33 lyinsJN, 


33zuinsiN ? 


1 A 


1 CO 1 ' -XT 

33z nnsiN, 


33zzinsJN, 


33z3insJN, 


1 ^7/1 i*-tcXT 
33z4insiN, 


33z3insiN, 


33zoinsJN, 


3 3z /ins IS, 


i oo;«n\T 
33zoinsN ? 




3 jzyinsJN, 


333UinsN, 


1 C 1 1 C — „\T 

333 linSfN, 


K 7 7 i « oXT 

333Z111S1N, 


^ C 11 * C \T 

33331I1SIN, 


1 c i/i «xt 
3334inSJN, 


1 Cl C * -XT 

3333insiN, 


333oinsN, 




1 CI *7I«-»fiXT 

3 j 3 /insN, 


333oinsN, 


1 CI AJ«nXT 

333VinsN, 


334uinsiN, 


3341insIN, 


334zinsJN, 


3343insiN, 


3344insN, 




3343insN, 


334oinsJN, 


1 C A 7J*-«XT 

334/insJN, 


7 < A Q i* « cXT 

334oinsiN, 


334yinsJN, 


333uinsiN, 


ice i :«-xr 
333 linsiN, 


3332in$N ? 




1 C C7 JndXT 

3333insIN, 


3334insIN, 


3333insJN, 


333oinsiN, 


333 /insiN, 


333oinsIN, 


333yinsiN, 


33oUinsiN, 




3 jo imslN, 


33ozinsJN, 


33o3insiN, 


3304inSJN, 


3303inSiN, 


1 * „XT 

33o0insN, 


330 /insJN, 


33o©insJN, 




3 jovinsJN, 


33 /UinsJN, 


33 / linsrs, 


7 ^ 77 1 *-i cXT 
33 /ZinS£N ? 


7 ^77 Jt-ioXT 

33 /3inSiN, 


33 /4inSIN, 


33 / 3inSiN, 


33 /OinsiN, 


if !, 


33 / /insiN, 


33 /oinslN, 


33 /VinSiN, 


1 cQAi*-icXT 
33oUinSJN, 


1 fir q i :**cXT 
33ol ins£N ? 


33ozinSIN, 


1 Ql * -XT 

33o3inSXN, 


7 cf qa ;«oXT 
3 3o4insIN, 




33o3inSIN, 


1 rO/T' -XT 

33ooinsiN, 


33o /inSfN, 


1 coo:„ cXT 
33ooinSJN, 




33yuinsiN, 


33y unsJN, 


3 3yzinsJN ? 




33y3insiN, 


33y4insiN, 


1 ^Q^i«cXT 

33y3insiN, 


33V01I1SJN, 


33V / insiN, 


33yoinsxN, 


33yyinsiN ? 


30UUinSlN, 


Py 


i aa i ;«o\t 
30U unsJN, 


l/^A7Jr-*oiXT 

30UzinsiN, 


30U3inSiN, 


30U4111SiN ) 


30U3insJN, 


30U0inSJN, 


30U / insiN, 


30UoinSIN, 




3ouvinsiN, 


301UinSJN, 


301 linsiN, 


30 lzinSJN, 


3D 131I1SJN, 


1/r i AifioXf 
30 141nSlN, 


7A1 ^i«oXT 
3013inSJN, 


30 loinsiN, 


%l k 


301 /insiN, 


301 oinsiN, 


30 1 VinSiN, 


7 A7Ai»-»cXT 
30ZU1I1SJN, 


7A71 mcM 

30Z1 insiN, 


30ZZlnSlN, 


7 A77ir»c?XT 

30Z3inSrN, 


7^7AirtoXT 

30Z4inSiN, 




30z3inSlN, 


30zoinsi\i, 


30Z / insiN, 


7A7Qii-»cXT 

30ZoinsrN, 


7<70tnoXT 

3ozyinsiN, 


1 /C7A;^eXT 
303UinS±N, 


7A7 1 incXT 

3D3 1 insiN, 


303ZrnsiN, 




3o33inSIN ? 


7A7 Ai**«ioXT 

3034inSiN, 


3033inSJN, 


3030insrN, 


7A77incXT 

303 / lnSlN, 


7A7fi^eXT 
303oinSlN, 


7A7QirioXT 

303yinsrN, 


304UinSiN, 




1£A 1 ii-*cXT 

3 04 1 insiN , 


304ZlnSrN, 


3043insrN, 


30441IlSrN, 


3043inSIN, 


30401I1S1N, 


J 04 / insiN , 


3 04oinSlN , 




7£/lGl»-koXT 

304yinSIN, 


303UinSiN, 


3 03 1 insiN , 


7^^7incXT 
303ZlnSlN, 


jo j jinsiN, 


7A^zlincXI 


7^^^incXT 
30331US1N, 


7A^AincXI 
30JOinSlN, 




303 / insiN, 


7 fx ^ Q i n cM 
303olnSlN, 


303"insrN j 


joouinsiN, 


7AA1 ^rtcXT 
300 1 insiN, 


7^^7incXI 

joozinsiN, 


7^^7;ncXT 
3003inSl> ? 


7 ^Azli r» oXT 
3O0H-1I1MN, 
















3671 insN 


3672insN 




3673insN, 


3674insN, 


3675insN, 


3676ingN, 


3677insN, 


3678insN, 


3679insN, 


3680insN, 


30 


3681insN, 


3682insN, 


3683insN, 


3684insN, 


3685insN, 


3686insN, 


3687insN, 


3688insN, 




3689insN, 


3690insN, 


3691insN, 


3692insN, 


3693insN, 


3694insN, 


3695insN, 


3696insN, 




3697insN, 


3698insN, 


3699insN, 


3700insN, 


3701 insN, 


3702insN, 


3703 insN, 


3704insN, 




3705insN, 


3706insN, 


3707insN, 


3708insN, 


3709insN, 


3710insN, 


3711insN, 


3712insN, 




3713insN, 


3714insN, 


3715insN, 


3716insN, 


3717insN, 


3718insN, 


3719insN, 


3720insN, 


35 


3721insN, 


3722insN, 


3723insN, 


3724insN, 


3725insN, 


3726insN, 


3727insN, 


3728insN, 




3729insN, 


3730insN, 


3731insN, 


3732insN, 


3733insN, 


3734insN, 


3735insN, 


3736insN, 




3737insN, 


3738insN, 


3739insN, 


3740insN, 


3741 insN, 


3742insN, 


3743insN, 


3744insN, 




3745insN, 


3746insN, 


3747insN, 


3748insN, 


3749insN, 


3750insN ? 


3751insN, 


3752insN, 




3753insN, 


3754insN, 


3755insN ? 


3756insN, 


3757insN, 


3758insN 9 


3759insN, 


3760insN, 
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3/01 insiN, 


3 /oZinsiN, 


3 /o3insiN, 


3 /D4insN, 




3 /ooinsJN, 


3 /o / insiN, 


7 7<co;«n\r 
3 /o8insN, 




j / oyinsiN, 


3 / /uinsN, 


3 / / i insiN, 


3 / /zinsJN, 


3 / / JinsiN, 


inn a i*-k*^xT 
3 / /4insiN, 


3 / / jinsfN, 


3 / /oinsN, 




3 1 1 /insiN, 


j / /oinsiN, 


3 / /y insiN, 


3 /oUinsN, 


170 1 :**«xt 

3 / 5 j insiN, 


77Q7mp\T 

3 /52inslN, 


3 /53insiN, 


7 no a ;« rt \T 
3 /84insN, 






3 /5oinsJN, 


3 /8 / insiN, 


7 7oo;„„xr 


3 /5ymsJN, 


3 /yUmsN, 


7 no 1 :„,,\t 

3 /yiinsN, 


*5 nr*n ; x r 

3792insN, 


5 


3 /vJinsiN, 


1 7(1/1 l^-M 

3 /y4insJN, 


3 /yMnsJN, 


3 /9oinsN, 


3 /y /insiN, 


3 /yoinsJN, 


3/yyinsN, 


3800insN, 




38UlmsIN, 


3802inslN, 


1 OA "5 * ^XT 

3803insN, 


3sU4insN, 


3oU->insJN ? 


7 O AiC;« rt XT 


350/insN, 


3808insN, 




38UytnsiN, 


jo luinsiN, 


351 IinsJN, 


7 o 1 n:«„xT 

3olzinsN, 


7 O 1 7 ;«^\t 

3o 13insJN ? 


7 0 i /i :«„m 

3oi4insN, 


3815insN, 


38l6insN, 




jo i /insiN, 


38 18insIN, 


lOI A-I ^ „M 

3819insiN, 


382UinsN ? 


7 on 1 i**«xT 

3o21insiN, 


7 077,'« rt \T 

3822insJN, 


7 onn ,*«^\t 

3523insN, 


n on a 1 _ . „x t 

3824insN, 




382MnsJN, 


7 on /c ;„ rt \T 


382/mslN, 


3o2oinsJN, 


3o2ymsjN > 


7 0 7 c\\ „ n \r 


7 07 1 ;«„\T 

383 linsN, 


3832insN, 


1 A 


3833insJN«, 


3834insIN, 


3835insN, 


7 07 /f.'^^xr 

3836insN, 


7 07 n;**«xT 

383 /insiN, 


7 07 0 * „\r 

3538msN, 


7 on a:««\t 

3839msN, 


3840insN, 




3 841 insiN, 


3842insiN, 


7 O A 7 ' „\T 

3843insN, 


7 O /I A *„„\r 

3844insN, 


7 0 a c;**«xt 
384MnsN, 


7 O A /Ci*, rt XT 

384oinsN, 


7 O A 7:««\t 

3847insN, 


n O yl O I X T 

3848insN, 




3849insiN, 


3850insN, 


7 O C 1 i,* rt XT 

385 IinsJN, 


3852insN, 


7 OC7 :**«xt 


7 O C A I**«XT 


7 O Z. C,'« m \I 

3855insN, 


3856insN, 




38!) /insN, 


7 O COI««\T 

3858insJN, 


7 o cfti«n\r 

3559insN, 


7 O/l n*«rt\T 


7 o/c 1 ;**«xt 


35o2insiN, 


7 0/^7 i«„\T 

38o3insN ? 


~~> O ^ A 1 XT 

3864insN, 




38o:> insiN, 


38oomsJN, 


38o/insN, 




3ooyinsiN, 


38 /UinsN, 


7 on 1 i««xT 

3871msN ? 


3872insN, 




n 077 ' „\r 

35 /iinsJN, 


7 on a ;**«xt 

35 /4insiN, 


38 /MnsJN, 


7 o7/;;« n \T 

35 /oinsJN, 


7 077I«^\T 

35 / / insiN, 


7 07Oi«r.\T 

35 /5insJN, 


38 /yinsJN, 


7 oor\:« _\t 

388UinsN, 




7 oo i ;««xr 
355 IinsiN, 


3882insIN, 


7 0 07 ;„„\t 
3883insJN, 


3554insN, 


355DinsiN, 


355oinsiN 5 


7 007l« n \T 

388 /insN, 


3888msN, 


; ! n 


JooyinsJN, 


38y(JinsIN, 


35V 1 insiN, 


35y2insiN, 


35y3insiN, 


35y4insiN, 


35yjinsN, 


38yoinsN, 




359 /insiN, 


7 onoi«n\T 
3isyoinsiN, 


35yyinsJN, 


3yUUinsJN, 


3yuiinsiN, 


3yU2insiN, 


3yU3insN, 


3yU4insJN, 




jyUjinsJN, 


3yUoinsiN, 


390/ insiN, 


3yU5insiN, 


3yuyinsfN, 


3y lUinsJN, 


7 A 1 1 ;««xt 

3y 1 IinsJN, 


3y 12insJN, 


nn> 


7n 1 ^ :„ n \T 


7A 1 /I ,'„n M 

3 V l4insiN, 


ini c : „ «xt 

jy i IinsiN, 


7Q1 /C.V^XT 

3y loinsN, 


7Q 1 7^£^.XT 

3y i /insiN, 


3y i5insJN, 


701 Gi«f*XT 

3yiyinsN, 


3y2uinsN, 




JyzlinsJN, 


1077,'wn\T 


7 on 7 ;««xt 


3y24msN, 


3y2jinsJN, 


1Q7^1«o\T 

3y2oinsJN, 


3yz /insN, 


3y25insiN, 




3y2yinslN, 


3y3UinsiN, 


jyj 1 insfvi, 


7077irtti\T 

3y32insJN > 


3y33insJN, 


3y34msJN, 


3y3->insiN, 


3y3oinsiN, 




ivi /insfs, 


jyjoinsN, 


3y3ymsiN, 


3y4UinsJN, 


IO A 1 i«o\T 

3y4unsJN, 


3y42insiN, 


3y43insJN, 


3y44insiN ? 






3V4oinsx\, 


7Q/17^ctXT 


3y45insiN, 


7Q/tQir»o\T 

jy^yinsiN, 


7Q^nir*oXT 

jyDUinsiN, 


7 qc 1 i«oXT 

3yr> 1 insiN, 


7Q«n;*-»oXT 


ZD 




3VD4inSJN, 


7QCC: — e XT 

3y3JinSiN, 


3yjoinSiN, 


jyj / insiN, 


7 Q<OittoXT 


IQ^QitioXT 

jyjyinsJN, 


jvouinsiN, 




7QA 1 i'nc\T 




7QA7.4«c?XT 

3yo3insiN, 


j y insiN , 


IQA^it-ioXT 

jyoDinsJN^ 


7 O/^/^i t-»<r»XT 

jyooinsiN, 


j vo / insiN , 


7QAftiricXr 

jyooinsiN , 






3 V /uinsxN, 


3V / 1 msxN, 


jy /zinsiN, 


3y / jinsiN, 


/*f inSiNj 




7Q7AincXJ 

J7/ oinsiN , 




3y / /insiN, 


3V75insrvl, 


jy /yinsIS, 


3y5UinsiN, 


loo 1 ;*%^xt 

3y<$ iinsiN, 


3y52insiN, 


3y53insiN, 


3y54insiN, 




3985insN, 


3986insN, 


3987insN, 


3988insN, 


3989insN, 


3990insN, 


3991insN, 


3992insN, 


30 


3993insN, 


3994insN, 


3995insN, 


3996insN, 


3997insN, 


3998insN, 


3999insN, 


4000insN, 




4001insN, 


4002insN, 


4003insN, 


4004insN, 


4005insN, 


4006insN, 


4007insN, 


4008insN, 




4009insN, 


4010insN, 


4011insN, 


4012insN, 


4013insN, 


4014insN, 


4015insN, 


40l6insN, 




4017insN, 


4018insN, 


4019insN ? 


4020insN, 


4021insN, 


4022insN, 


4023insN, 


4024insN, 




4025insN, 


4026insN, 


4027insN, 


4028insN, 


4029insN, 


4030insN > 


4031insN, 


4032insN, 


35 


4Q33insN, 


4034insN, 


4035insN, 


4036insN, 


4037insN, 


4038insN, 


4039insN, 


4040insN, 




4041insN, 


4042insN, 


4043 insN, 


4044insN, 


4045insN, 


4046insN, 


4047insN, 


4048insN, 




4049insN, 


4050insN, 


4051insN, 


4052insN, 


4053insN, 


4054insN, 


4055insN, 


4056insN, 




4057insN, 


4058insN, 


4059insN, 


4060insN, 


4061insN, 


4062insN, 


4063insN > 


4064insN, 




4065insN, 


4066insN, 


4067insN, 


4068insN, 


4069insN, 


4070insN ? 


4071insN, 


4072insN, 
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hl/ / j inbiN , 


4A74ineXI 

*tU /4inSiN, 


4A7SincXI 
HU / JUloVN , 


< -T\J I OlllSiN , 


4n77incXT 


HU / oinsiN, 


4u / yinsiN y 


4UoUinsJN, 


• 


4081 in«XI 


H-uozinsiN, 


4ARlincXI 


4ns4incM 


ztns^incXi 
*+uo jinsiN , 


4UoOinSIN, 


4n<27i»-*oxr 


4UooinsiN, 




A ARQincXI 


4aga**"»cXt 

4UVUinSlN, 


4AQ 1 incXI 

nuy i insiN, 


4uyzinsiN, 


4uyjinsiN, 


A C\QA \ t-icXT 

4uy4insiN, 


A AO ^ J »-\ rtXT 

4uy JinsiN, 


4UyoinsN, 




4AQ7incNI 


4UVoinSIN, 


4AQQinoXI 

nuyyinsiN, 


a 1 nnii-ic?xT 
4 l uuinsiN , 


4 1U i insiN , 


A 1 C\0 i t-i cXT 

4iuzinsiN, 


4 lUJlllSJN, 


4iU4insJN, 


J 


41 fKinoM 


4iuoinsiN, 


4 1 u / insiN , 


4iUoinsiN, 


4 lUVinsfN, 


/til Ai»-inXT 

41 iUinsiN, 


41 i linsN, 


A 1 1 „XT 

41 lzinsN, 




4 1 1 jinsiN, 


/II 1 A i t-i p\T 
41 14U1S1N, 


/iii c;««xt 
41 oinsiN, 


41 loinsiN, 


411 /insiN, 


A 1 1 Oi«n\T 

411 oinsN, 


41 lyinsN, 


412UinsN, 




A 1 9 1 i'ncM 

4 i z i ins in, 


4 izzinsiN, 


41ZJinSJN, 


41Z4inSJN, 


/l 1 9 ^it-ioNf 
4 IZJinSJN, 


41zoinsiN ? 


4lz /insN, 


41z5insJN, 




4 i zvinsiN, 


41 juinsiN, 


41 J iinsiN, 


4 1 JZinSJN, 


/i 1 1 i;«cXT 
41 JJinsiN, 


41 J4insiN, 


All ci« „\T 


413oinsN, 




41 j / ins IN, 


A 1 "5 q;«<-xt 

41 JoinsJN, 


41 JVinsJN, 


414UinsiN, 


4141insIN, 


414zinsiN, 


414JinsN, 


/i 1 A A 1 XT 

4144insN, 


i a 
l u 


414DinSlN, 


4l4oinslN, 


414 / insiN, 


4 14oinsiN, 


4l4yinslN, 


4oUinsJN, 


4olinsN, 


A 1 f^: XT 

415zinsN, 


IS 




41 D4insJM, 


41 JDinsIN, 


/I 1 <Ait-ic-XT 

41 joinslN, 


41 d /insiN, 


4l3oinsJN ? 


4i3yinsJN, 


A 1 ZT „X T 

4160insN, 




A 1 A 1 itaoXT 

4101 insiN, 


41 oZinsfN, 


4ioJinslN, 


/I 1 &A incXI 

41D4inSiN ? 


4lcoinsN, 


41ooinsiN, 


/i 1 /C7J**rtXT 


A 1 HOI XT 

4168insN, 




4ioyinsiN, 


A 1 9Ai«oXT 

41 /UinsiN, 


/I 1 H 1 i«cXT 

4i/i insiN, 


41 /zinsiN, 


41 / jinsiN, 


/I 1 *7 /I i *-i oXT 

41 /4insiN, 


41 / JinsiN, 


A 1 *7iCI*»«XT 

417omsN, 




41 / /insiN, 


41 /sinsJN, 


4 1 /vinsJN, 


41 oUinSIN, 


A 1 Q 1 ;«n\T 

41 o nnslN, 


41isZinsiN, 


4l5JinsN, 


/I 1 O A 1 — —XT 

4184insN, 




4 1 o JinsiN, 


41 ooinsiNj 


4 1 o / ins IN, 


41 cSoinSIN, 


4 1 oyinsiN, 


4iyuinsiN, 


A 1 Q 1 ,*„p,\T 

4 1 y i insiN , 


4iyzinsN, 




A 1 Qli*r»oXT 

41 VJ ins IN ? 


A 1 Q/1 ImoiXT 
41 V4inSXN, 


4 1 VDinSIN, 


A 1 QAirtoXT 


4 1 y / insiN , 


A 1 QCi«oXT 

4iy5insiN ? 


4iyyinsiN, 


/tOAA*««XT 

4zUUinsiN } 




49 A 1 i*rteXT 

4zu i ins IN , 


49 A9i**-ioXT 
4ZUZinSJN, 


4ZU->inSJN, 


4ZU4inSIN, 


4ZUDinSJN, 


4ZU01I1SIN, 


4ZU / insiN, 


4ZUoinsiN J 


fife 


4ZuyinsiN, 


4Z luinsJN, 


4Z 1 linsiN, 


/19 1 9^*-koXT 

4ZizinsiN ? 


A 9 1 l,*«o\T 
4Z IJinSJN, 


AO 1 A I**n\T 

4Z !4insJN, 


4Z1 jinsN, 


a o 1 /::„„xt 

4Z loinsiN, 




AO i '7J«oXT 

4Z l /insiN, 


49 1 Qi«oXT 

4Z 1 o ins in, 


4Z lyinsJN, 


/199Ai«oXT 
4ZZUinSJN, 


AOO 1 i*-»nXT 

4ZZ 1 insiN , 


AOOOl** oXT 

4ZzzinsiN, 


4zZjinsN, 


/I /! ;*,^xt 

4ZZ4insN, 


w 


499 ^ ,'nc\T 

4ZZ0inSiN, 


1 99£J ^oXT 
4ZZOinSJN, 


4ZZ / insiN, 


/1990;mc?XT 
4ZZoinSJN, 


4ZzyinsiN ? 


4ZJUinSJN, 


AOI 1 i«n\T 

4Z3 IinsiN, 


4zJzinsN, 




4Z J JinsiN, 


/t914^nc?XT 
4Zj4inSlN, 


4Z33inSJN, 


4ZJOinSJN, 


/191'7; xr 

4ZJ /insiN, 


4ZJoinSlN, 


4zjyinsJN, 


AO A Ai*-»oXT 

4z4UinSiN, 




494 1 J«oXT 

4Z4 1 insiN, 


4949inc!XT 

4Z4ZinSIN, 


4Z4JinSJN, 


4Z44inSJN, 


4Z4JinSJN, 


A0A£\r* c-XT 
4Z4oinSiN, 


/194'7i»-icXf 

4Z4 /insiN, 


AO A Oi*^<-*XT 

4z4oinsiN, 




494Qt rtoXT 

4Z4yinsrN , 


49^AinoXT 
4Z JUlnSIN, 


A1^ 1 ^noXT 

4Z J i insiN, 


49^9inoXT 
4ZDZinSlN, 


4Z0 JinsiN, 


49^4i«cXT 
4ZD4inSlN, 


49^^ir*c?Xr 

4Z J JinsiN, 


49^AirtoXT 
4Z JOinSiN, 




49^7i*«oXJ 

4ZD / msrs, 


49^ftincXT 
4Z JomSIN, 


4ZjyinsiN, 


4Z0UinSIN, 


AO A 1 incXT 

4ZO iinsiN, 


49^9^r»oXT 

4zozinsiN, 


4ZOjlnSlN, 


49/^4i*moXT 
4Z04inSlN, 


9^ 

ZD 


49A^inoXT 
4ZOJinSlN, 


49 AAimoXT 
4ZOOinSlN, 


4zo / insiN, 


4ZDOinSlN, 


4zoyinsiN , 


497niricXT 

4Z / uinsiN , 


4Z / 1 insiN , 


4979inoXT 

4Z /zinsiN, 




497^incXI 

hz / jinsiN, 


4974incXI 
HZ /HinbiN, 


hz / DinsiN, 


J.97^incXJ 

*+z / oinsiN, 


A977i«cM 

*+z / / insiN , 


497Si«cXI 

*+z / oinsiN , 


497Qi«cXT 

hz / y insiN , 


49SAincXT 




hzo i insiN, 


49&9inoXJ 
hzoziiimn, 


4ZO JinSlN, 


4.9ft4incXJ 
4Z041US1N, 


J.9S^JncM 
H-Zo JlnSlN , 


498£incXT 

H-zooinsiN, 


49»7incXI 

hzo / insiN, 


495?SincXT 
HZooinSIN, 








4?QHn<;N 

y k lit j I ^ 










49Q6in<i x J 




4297insN, 


4298insN, 


4299insN, 


4300insN, 


4301insN, 


4302insN, 


4303insN, 


4304insN, 


30 


4305insN, 


4306insN, 


4307insN, 


4308insN, 


4309insN, 


431 OinsN, 


4311insN, 


4312insN, 




4313insN, 


4314insN, 


4315insN ? 


4316insN, 


4317insN, 


4318insN, 


4319insN, 


4320insN, 




4321insN, 


4322insN, 


4323insN, 


4324insN, 


4325insN, 


4326insN, 


4327insN, 


4328insN, 




4329insN, 


4330insN, 


4331insN, 


4332insN, 


4333insN, 


4334insN, 


4335insN, 


4336insN, 




4337insN, 


4338insN, 


4339insN, 


4340insN, 


4341insN, 


4342insN, 


4343 insN, 


4344insN,- 


35 


4345insN, 


4346insN, 


4347insN 5 


4348insN, 


4349insN, 


4350insN, 


4351insN, 


4352insN, 




4353insN, 


4354insN, 


4355insN, 


4356insN, 


4357insN, 


4358insN, 


4359insN, 


4360insN, 




4361insN, 


4362insN, 


4363insN s 


4364insN, 


4365insN, 


4366insN, 


4367insN, 


4368insN, 




4369insN, 


4370insN, 


4371 insN, 


4372insN, 


4373insN, 


4374insN, 


4375insN, 


4376insN, 




4377insN, 


4378insN, 


4379insN, 


4380insN, 


4381insN, 


4382insN, 


4383insN, 


4384insN, 
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4385insN, 


4386insN, 


4387insN, 


4388insN, 


4389insN, 


4390insN, 


4391insN, 


4392insN, 




4393insN, 


4394insN, 


4395insN, 


4396insN, 


4397insN, 


4398insN, 


4399insN, 


4400insN, 




4401insN, 


4402insN, 


4403 insN, 


4404insN, 


4405 insN, 


4406insN, 


4407insN, 


4408insN, 




4409insN, 


4410insN, 


4411insN, 


4412insN, 


4413insN, 


4414insN, 


4415insN, 


4416insN, 


5 


4417insN, 


4418insN, 


4419insN, 


4420insN, 


4421insN, 


4422insN, 


4423 insN, 


4424insN, 




4425insN, 


4426insN, 


4427insN, 


4428insN, 


4429insN, 


4430insN, 


4431insN, 


4432insN, 




4433insN, 


4434insN, 


4435insN, 


4436insN, 


4437insN, 


4438insN, 


4439insN, 


4440insN, 




444 1 insN, 


4442insN, 


4443 insN, 


4444insN, 


4445 insN, 


4446insN, 


4447insN, 


4448insN, 




4449insN, 


4450insN, 


4451insN, 


4452insN, 


4453 insN, 


4454insN, 


4455insN, 


4456insN, 
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4457insN, 


4458insN, 


4459insN, 


4460insN, 


4461insN, 


4462insN, 


4463 insN, 


4464insN, 




4465 insN, 


4466insN, 


4467insN, 


4468insN, 


4469insN, 


4470insN, 


4471insN, 


4472insN, 


if: 


4473insN, 


4474insN, 


4475insN, 


4476insN, 


4477insN, 


4478insN, 


4479insN, 


4480insN, 




4481insN, 


4482insN, 


4483insN, 


4484insN, 


4485 insN, 


4486insN, 


4487insN, 


4488insN, 


HI 


4489insN, 


4490insN, 


4491insN, 


4492insN, 


4493 insN, 


4494insN, 


4495insN, 


4496insN, 


m 


4497insN, 


4498insN, 


4499insN, 


4500insN, 


4501 insN, 


4502insN, 


4503insN, 


4504insN, 


?• i 


4505insN, 


4506insN, 


4507insN, 


4508insN, 


4509insN, 


4510insN, 


4511insN, 


4512insN, 




4513insN, 


4514insN, 


4515insN, 


4516insN, 


4517insN, 


4518insN, 


4519insN, 


4520insN, 




4521insN, 


4522insN, 


4523insN, 


4524insN, 


4525insN, 


4526insN, 


4527insN, 


4528insN, 




4529insN, 


4530insN, 


4531insN, 


4532insN, 


4533 insN, 


4534insN, 


4535insN, 


4536insN, 




4537insN, 


4538insN, 


4539insN, 


4540insN, 


4541 insN, 


4542insN, 


4543insN, 


4544 insN, 




4545insN, 


4546insN, 


4547insN, 


4548insN, 


4549insN, 


4550insN, 


4551insN, 


4552insN, 




4553insN, 


4554insN, 


4555insN, 


4556insN, 


4557insN, 


4558insN, 


4559insN, 


4560insN, 


¥* 


4561insN, 


4562insN, 


4563insN, 


4564insN, 


4565 insN, 


4566insN, 


4567insN, 


4568insN, 




4569insN, 


4570insN, 


4571insN, 


4572insN, 


4573 insN, 


4574insN, 


4575insN, 


4576insN, 


25 


4577insN, 


4578insN, 


4579insN, 


4580insN, 


4581 insN, 


4582insN, 


4583insN, 


4584insN, 




4585insN, 


4586insN, 


4587insN, 


4588insN, 


4589insN, 


4590insN, 


4591insN, 


4592insN, 




4593insN, 


4594insN, 


4595insN, 


4596insN, 


4597insN, 


4598insN, 


4599insN, 


4600insN, 




4601insN, 


4602insN, 


4603 insN, 


4604insN, 


4605insN, 


4606insN, 


4607insN, 


4608insN, 




4609insN, 


4610insN, 


4611insN, 


4612insN, 


4613insN, 


4614insN, 


4615insN, 


4616insN, 


30 


4617insN, 


4618insN, 


4619insN, 


4620insN, 


4621insN, 


4622insN, 


4623insN, 


4624insN, 




4625insN, 


4626insN, 


4627insN, 


4628insN, 


4629insN, 


4630insN, 


4631insN, 


4632insN, 




4633insN, 


4634insN, 


4635insN, 


4636insN, 


4637insN, 


4638insN, 


4639insN, 


4640insN, 




4641insN, 


4642insN, 


4643insN, 


4644insN, 


4645insN, 


4646insN, 


4647insN, 


4648insN, 




4649insN, 


4650insN, 


4651insN, 


4652insN, 


4653insN, 


4654insN, 


4655insN, 


4656insN, 


35 


4657insN, 


4658insN, 


4659insN, 


4660insN, 


4661 insN, 


4662insN, 


4663insN, 


4664insN, 




4665insN, 


4666insN, 


4667insN, 


4668insN, 


4669insN, 


4670insN, 


4671insN, 


4672insN, 




4673insN, 


4674insN, 


4675insN, 


4676insN, 


4677insN, 


4678insN, 


4679insN, 


4680insN, 




4681insN, 


4682insN, 


4683insN, 


4684insN, 


4685insN, 


4686insN, 


4687insN, 


4688insN, 




4689insN, 


4690insN, 


4691insN, 


4692insN, 


4693 insN, 


4694insN, 


4695insN, 


4696insN, 
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4AQ7incXJ 


4oyoinsjN ? 




47nnincXr 

*+ / UUIIIMN , 


4701 incXI 


47A7ii-ic7XT 

4 /uzinsiN, 


4/UJinSiN ? 


AHf\A ;«r.M 

4 /U4inSlN, 




A7A<\ir»oXr 
4 /lOinsiN, 


4 /uoinsJN, 


ZL 7 A7i r\ e\f 

4 / U / InSiN , 


4 /uoinsiN, 


AHCiQi *-ieXT 

4 /uyinsiN, 


AH 1 Ai^oXT 

4 / 1 UinsN, 


AH 1 1 :«n\i 

4/1 linsJN, 


AH 1 Hi *. ««XT 

4/ lzinsN, 




4 / 1 jinsiN, 


zi7 1 zii«c-xr 
4 / I41I1SJN, 


AH\ <\it-*eXT 
4/1 31nSiN, 


471 AineXT 

4/1 oinsiN , 


AH\ 7;»-*cXT 

4/1 /insfN, 


ah 1 o;«o.xr 
4/ 1 oinsiN, 


/I 7 1 Oi«n\T 

4 / lVinsN, 


A 77A^« n \r 

47zUinsN, 




AHH t irtcXT 

4 /z 1 insiN, 


<±777i« oXT 

4 /zzinsiN, 


4 / ZJinSlN, 


4 /Z41I1SIN, 


/! 77 0 xt 
4 /ZJinSIN, 


4/ZoinslN, 


4/z /insN, 


47Z5insN, 




4 /zyinsiN, 


/i 71 aj«<-.xt 
4/JUinsJN, 


A HI 1 i«fi\T 

4/3 UnsIM, 


/I 7TOi*-»^XT 

4 /jzinsN, 


A HI "1 I^nXJ 

4 / JiinsN, 


4/J4insN, 


/I — -X T 

4735insN 5 


4736insN, 




4 / J /insJN, 


/l HI. «„\T 

4/ioinsJN, 


4 /ivinsN, 


4 /4uinsJN, 


/l HA 1 « «^XT 

4/41insiN, 


A HA — „XT 

4/4zinsN, 


A1 A *> . _X T 

4743 insN, 


A n A A ' XT 

4744insN, 




/t HA ^;*-*^XT 


4/4oinsiN ? 


A HA *7i««r>.XT 

4/4/insN, 


A HA o-;«n\T 

4/4oinsN, 


a ha n:«^\T 
4/4yinsN ? 


4/50insN, 


4751insN, 


A *7 C O * XT 

4752insN, 




4 / JiinSiN, 


4/j4insJN, 


a c;««xt 
4/DDinsiN, 


A HC/Zl^^\T 

4 / ^oinsiN, 


4/c> / insN, 


An C OI_ „\T 

4755insN, 


4759insN ? 


4760insN, 




A H A 1 i *-k^XT 

4 /oiinsiN, 


4 /oZinsJN, 


/I 7/^7 ' „\T 

4 /oJinsiN, 


/I H£LA i*-.^.XT 

4 /o4insN, 


/I 7/cc:««xt 

4/ojinsN, 


4/6oinsN, 


A H£LHZ~* „XT 


/» ^7 >^ O * XT 

4768insN, 


i a 
1 u 


4 / oyinsiN, 


/I 77Ai^i^XT 

4 / /UinsiN, 


A 771 ;***-.XT 

4 / / l insiN, 


/I 770i*%^XT 

4 / /zinsN, 


A 777 :«<-.XT 

4 / /JinsN, 


4/74insN ? 


4775insN, 


Ann * X T 

4776insN, 




A777i«c\T 

4 / / /insJNj 


4 / /oinsJN, 


a "7 to;***-. XT 

4 / /yinsiN, 


4 /5UinsJN, 


A HQ 1 ;«*-.XT 

4 / o linsN, 


4/ozinsN, 


478iinsN, 


Ano A ' XT 

4784insN, 




4 /ojinsJN, 


4 /ooinslN, 


A 707I«o\T 


/I 7(?O^^M 

4 /SoinsN, 


4 /ftyinsiN, 


4/yoinsJN, 


/I HC\ 1 ,*^^M 

4/9 linsN, 


/nr^o - x t 

4792insN, 




4 / VJinSiN, 


/I HCiA i««\T 


A 7fl<!^rt\T 


4 /yomsiN, 


4/y /insN, 


4795insN, 


4799insN, 


4800insN, 




4oUl lnsiN, 


/I 0 A7i**«XT 

4oUzinsN, 


/I OA! I*-k~XT 

45UJinsfM, 


45U4insiN, 


A 0 A<* J«flXT 


4»UoinsN, 


A of\m „X T 

45U7insN, 


A Of\OZ X T 

4808insN, 




4ouyinsiN, 


4o lUinsN, 


/I O 1 1 I«r.\T 

4©1 linsiN, 


4oiZinslN, 


4o limsN, 


/I 0 1 A I««XT 

45l4insN, 


45l5insN, 


48 1 oinsN, 




45 i /insiN, 


/I 0 1 Q J«<-.XT 

45IoinsJN, 


A Q 1 O^fic-XI 


4oZUinsJN, 


4oZ nnsJNj 


/l 077,'«n\T 

45ZZinsN, 


4oz3msN, 


4824insN, 


f, jp; 


/J.COCSric'XT 

4oz->insiN, 


4oZoinsiN, 


4<sz / insiN, 


4Q7Q* „\T 


4oZVinslN, 


A 07 AI««XT 

4diUinsN, 


A QH 1 I««XT 

483 linsJN, 


483zinsN, 


Si' 


4oj jinsrs, 


4oJ4lnSlN, 


A QlCi«oXT 


4oJoinsiN, 


4oJ /insJN, 


A 07 Q«*-t^iXT 


A 07 fii« n \T 


4540insN, 




AQA 1 ;«oXT 


4o4zinSiN ? 


/lQ/l1i*-*cXT 
4o43inSiN , 


4o44inSJN, 


4o4MnslN, 


AQA /£J*-k«XT 


AQA 7i««XT 


AQA Oi««XT 

4845insN, 




4o4ymsJN, 


4ojUinSlN, 


4oj linsiN, 


4ojzinsiN, 




/i o</i;«oXT 
4oj4insJN, 


45DD1I1SJN, 


a q c^c;**«xt 
45D0111SN, 




4o J /insiN, 


4o0oinSJN, 


/IQ^Q^kicXT 

4ojyinsiN, 


4oouinsiN, 


4oo linsiN, 


4ooZinsiN, 


/t 0/C7 ;«r,\T 


/i qua :««\r 


U 


4o0-> InSiN, 


4oooinsiN, 


4 00 /insJN, 


4oOoinSiN, 


/IC/^Oi'moXT 

4ooyinsiN, 


4o /UinsJN, 


A 07 1 ;«n\T 

4o / 1 insiN, 


/I 077i*-.oXT 

4o /ZinsN, 




45 /jIIISlN, 


4o /4inSiN, 


4o /MnsiN, 


4o / oinsJN, 


AQHHinoKJ 

4o / /insiN, 


4o / oinsJN, 


A 57Qi'nAT 

4o /yinsiN, 


4ooUinsJN, 




4oo 1 inSiN, 


4ooZinSlN, 


4oo^inSJN, 


4oo4inSJN, 


A QQ^it-ioXT 
4oo->inSiN, 


4ooOinSiN, 


/l0Q7i«t?XT 

4oo /insiN, 


4oooinsN, 


Z.J 


AQ QQittoXT 


AftOHinoXI 

4o"UinsiN, 


AQQ 1 inoXT 
4o7 1 InSiN, 


Afiooinoxr 
4oyzinsiN, 


AfiQ7inoXT 

4oy3insiN, 




/ioQ<:;noXT 
4oyDinsrN, 


4oyoinsJN, 




4ov / insiN, 


4oVoinSlN, 


zlfiQQtt-»c«XT 

4oyyinsiN, 


4yuuinsiN , 


4yu imsiN, 


4yuzinsiN, 


A.QA7i«c>XT 

4yu^insJN ? 


4yu4insJN , 




4^10 insrN, 




4VU / InSiN , 


4yuoinsiN, 


Aonoir^oXT 
4yu7insiN, 


4y 1 uinsiN, 


4yi linsiN, 


zlQI 7incXT 

4y izinsiN, 






4.01 4in*aN 


401 SirmXT 


401 ^iincXI 


401 7in<:M 


401 Sin^XJ 


4Q1 Qi ncXI 


4070incXJ 




492linsN, 


4922insN, 


4923insN, 


4924insN, 


4925insN, 


4926insN, 


4927insN, 


4928insN, 


30 


4929insN, 


4930insN, 


4931insN, 


4932insN, 


4933insN, 


4934insN, 


4935insN, 


4936insN, 




4937insN, 


4938insN, 


4939insN, 


4940insN, 


4941insN, 


4942insN, 


4943insN, 


4944insN, 




4945insN, 


4946insN, 


4947insN, 


4948insN, 


4949insN, 


4950insN, 


4951insN, 


4952insN, 




4953insN, 


4954insN, 


4955insN, 


4956insN, 


4957insN, 


4958insN, 


4959insN, 


4960insN, 




4961insN, 


4962insN, 


4963insN, 


4964insN, 


4965insN, 


4966insN, 


4967insN, 


4968insN, 


35 


4969insN, 


4970insN, 


4971 insN, 


4972insN, 


4973insN, 


4974insN, 


4975insN, 


4976insN, 




4977insN, 


4978insN, 


4979insN, 


4980insN, 


4981insN, 


4982insN, 


4983insN, 


4984insN, 




4985insN, 


4986insN, 


4987insN, 


4988insN, 


4989insN, 


4990insN, 


4991insN, 


4992insN, 




4993 insN, 


4994insN, 


4995insN, 


4996insN, 


4997insN, 


4998insN, 


4999insN, 


5000insN, 




5001insN, 


5002insN, 


5003insN, 


5004insN, 


5005insN, 


5006insN, 


50O7insN, 


50O8insN, 



251 




Mutations in the BRCA1 Gene 
Attorney Docket No: 05371.0032.999 





jUUVinsJN, 


jUiuinsiN, 


CA 1 1 i*-»oXT 

5U 1 1 insJN, 


ju izinsiN, 


jU 1 JinslN, 


DVl M-inSlN, 




CA 1 /C;« C XI 




CA 1 'T.'noM 

50 1 /insJN, 


c A 1 Ql XT 

50ioinsf\i, 


5U lyinsiN, 


jUzuinsJN, 


cao i jrteXT 
ouz i insiN, 


juzzinsiN, 




jUz^insiN, 




rn") c * „XT 

50z5insfN, 


juzoinsJN, 


CAOO^moXT 

juz / insiN, 


C. AO Q i « cXT 


CAOO^t-ioXT 

DuzytnsiN, 


JUjUIHSIN, 


CA^ 1 ir»c7sJ 


DUJZinSJN, 




503 JinslN, 


5034insf\i, 


5U35insiN, 


jUJoinsJN, 


CA^ *7: «oXT 


jujoinsiN, 


CAlQirtcM 

jUjyinsiN, 


C C\A Ai r\ oXT 


5 


C A A 1 ? « ,-X T 

5041 insiN, 


504zinsJN, 


5U43insfN, 


C f\A A ;««\t 


C A/1 C^moXT 


<A/lAi*-ioXT 
jU4omSiN, 


j 04 / insiN, 


5U4oinsiN, 




5049insJN, 


5050insIN, 


C AC 1 ^ «^XT 

5051insIN, 


j05zinsJN, 


CAC2 Un\T 

5U53insiN, 


*\ A^idit-ioVT 

juj4insJN, 


C AC CJmoXT 


5UDoinsiN, 




505 /insN, 


CACOi« n \T 

505oinsiN, 


505yinsJN, 


jOoUinsJN, 


C A A 1 Irt^XT 

5Uo I insiN, 


DUozinsiN, 


c aa^ jt"»oxr 


5U04111SJN, 




5065insJN, 


50ooinsIN, 


506/insiN, 


50o5insiN, 




^A^Ait-tc-XT 


c AT 1 I *-i oXf 

30/1 insiN, 


3U /zinsiN, 




CAT) ; „v T 

5073msN, 


fAT/i * „XT 

5074insN, 


CATC ;«^xT 

5075 insN, 


507oinsiN, 


50/ /insJN, 


5u/oinsJN, 


50 /yinsiN, 


C AO Ai*-*^XT 


LP 


r An 1 1^ „x r 

5081msN, 


c aoo i „x r 

5082insN, 


C AC? ; ««XT 

5083insiN, 


C AO /1 : ^, ™XT 


50o5insN, 


C AO/^i«-k^XT 

5UooinsfN, 


50o /insiN, 


5Uo5insiN, 




5089insN, 


c a aa; — „\r 

5090insN, 


5091insiN, 


509zinsiN, 


5093insiN, 


CAQ/i it-koXT 

juy4insiN, 


5oy!)insiN, 


jUyoinsiN, 


: £ 


c a at! ^„\r 

509/insN, 


5098insN ? 


5099insJN, 


C 1 AA*«<-.XT 


5 1 u l insiN , 


C 1 AOi'«e\T 

d lUZinsJN, 


C 1 A "5 J m C-.XT 


D lU4insJN, 


S- 


5105insN, 


5106insJN, 


5107insJN, 


C 1 AOi«n\T 

5 lUoinsJN, 


c i AQ^«-*^XT 


ci 1 AJmc-XT 


CI 1 1 mp\T 

d i l nnsiN, 


j i izinsiN, 


i' u 


51 13insN, 


51 14insJN, 


51 151I1SJN, 


5 1 loinsJN, 


d 1 1 / insiN , 


c i i o;«cXT 


ci i Q^oxr 
d i lyinsiN, 


CHAin cXT 

d izuinsiN, 


ra 


5121insN, 


5122insN, 


5123insN, 


5 124insJN ? 


cnc:« 0 xr 
5 lz5insIN, 


5 l2oinslN, 


c i OT^t-ioXT 

5 iz /insJN, 


5 IzoinSlN, 




c 1 ^ r\ • x t 

5129insN, 


5130insN, 


S^linsiN, 


5 1 32 insJN, 


c i 1 0 — cXT 

5 13 JinsiN, 


CH/lin oXT 

5 154inslN, 


5 135inSiN, 


5 IJOinSIN, 




C i 1 t : ^,x r 

5l37insN, 


5138insN ? 


5 LyinsiN, 


C 1 A Ai«n\T 


c 1/11 ;«oXT 
5141 insJN , 


c i /lliMoXT 
5 14zinSlN, 


5 143inSiN, 


5 144inSiN., 




C 1 A f «'««\T 


514oinsiN, 


514/ insJN , 


C 1 A o ;**^xt 
5 14oinsiN, 


5 i4yinsJN, 


5 150inSlN, 


5151 insiN , 


d I DzinsiN, 


P : 


C 1 f 1 ' „\T 

5153insN, 


C 1 C A ^-*«XT 

5154msiN, 


C 1 C Ci**«XT 

5 155msJN, 


C 1 C/Ci«^XT 

5 ljoinsJN, 


515 /insiN, 


C 1 CQIncM 

5 15oinSlN ? 


C 1 CQir-ioXT 

5 i5yinsiN, 


c i AAi^cXT 

0 i ouinsiN , 


3.0 


C 1 ZT 1 'AT 

SlolinsN, 


C 1 /C^i-*«XT 

5162insJN, 


5 loiinsJN, 


5 lo4insiN, 


5 i05inSiN, 


5 iooinsJN, 


j i o / insiN , 


c i /;q;« c xt 
j iooinsiN, 




5169insN, 


5 170insJN, 


5 1 /l insJN, 


5 1 /zinsiN, 


5 1 /3insfN, 


5 1 /41I1S1N, 


j i / j insiN , 


j l / oinsiN, 




5177insN, 


5 1 /omsJN, 


C 1 TA,'«nM 

5 1 /yinsJN, 


5 1 oUinslN, 


5 1 o i insiN 9 


D 1 ozinsJN, 


ci oo ;«eXT 


^ 1 fiAimcXT 

d i o*+insiN, 




5 lo5insJN, 


5 1 ooinsJN, 


j io /lnsiN, 


C 1 QQ^oXT 




d i y uinsiN , 


^101 incXT 

ji7i insiN , 


^1 QOincXI 

^ i yzinMN, 




c 1 m ;««\t 
5 l93insIN, 


5 194insJN, 


C 1 O^JnoM 


C 1 Q/T * 0 XT 


C 1 Q"7ir*oXT 

j i y / insiN , 


< 1 QQincXT 


d i y y insiN , 


s^nnincxr 
jzuuinoiN, 


O C 


5201inslN, 


jzUzinsJN, 


c'l ai :- c \t 

DzUJinsiN, 


JZU41uSiN, 


COAC^inoM 

DzujinsiN, 


jzuoinsiN, 




c^ORincM 

JZWolIlblN , 




5zoyinsiN, 


CO 1 Ait-ioXT 

5z I uinsiN, 


CO 1 1 inoXT 

DZ 1 1 insiN, 


dz izinsiN, 


z>z i ZinsiN, 


jZ 1 HinSiN , 


«?z i ->insiN , 


JZ. 1 UllloiN , 




52 i /insJN, 


5Z loinsrs, 


dz lyinsiN, 


DZZUlUSiN, 


z>zz i insiN, 


DZZZinSIN, 


JZZ^lIlalN ? 


JZ.Z.T'llIilN , 






JZZOinarN, 










5231insN 


5232insN 




5233insN, 


5234insN, 


5235insN, 


5236insN, 


5237insN, 


5238insN, 


5239insN, 


5240insN, 


30 


5241 insN, 


5242insN, 


5243insN, 


5244insN, 


5245insN, 


5246insN, 


5247insN, 


5248insN, 




5249insN, 


5250insN, 


5251insN, 


5252insN, 


5253insN, 


5254insN, 


5255insN, 


5256insN, 




5257insN, 


5258insN, 


5259insN, 


5260insN, 


5261insN, 


5262insN, 


5263 insN, 


5264insN, 




5265insN, 


5266insN, 


5267insN, 


5268insN, 


5269insN, 


5270insN, 


5271insN, 


5272insN, 




5273insN, 


5274insN, 


5275insN, 


5276insN, 


5277insN, 


5278insN, 


5279insN, 


5280insN, 


35 


5281insN, 


5282insN, 


5283 insN, 


5284insN, 


5285insN, 


5286insN, 


5287insN, 


5288insN, 




5289insN, 


5290insN, 


5291insN, 


5292insN, 


5293insN, 


5294insN, 


5295insN, 


5296insN, 




5297insN, 


5298insN, 


5299insN, 


5300insN, 


5301insN, 


5302insN, 


5303insN, 


5304insN, 




5305insN, 


5306insN, 


5307insN, 


5308insN, 


5309insN, 


5310insN, 


5311insN, 


5312insN, 




5313insN, 


5314insN, 


5315insN, 


5316insN, 


5317insN, 


5318insN, 


5319insN, 


5320insN, 
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5321insN, 5322insN, 5323insN, 5324insN, 5325insN, 5326insN, 5327insN, 5328insN, 

5329insN, 5330insN, 5331insN, 5332insN, 5333insN, 5334insN, 5335insN, 5336insN, 

5337insN, 5338insN, 5339insN, 5340insN, 5341insN, 5342insN, 5343insN, 5344insN,' 

5345insN, 5346insN, 5347insN, 5348insN, 5349insN, 5350insN, 5351insN, 5352insN, 

5353insN, 5354insN, 5355insN, 5356insN, 5357insN, 5358insN, 5359insN, 5360insN, 

5361insN, 5362insN, 5363insN, 5364insN, 5365insN, 5366insN, 5367insN, 5368insN, 

5369insN, 5370insN, 5371 insN, 5372insN, 5373insN, 5374insN, 5375insN, 5376insN, 

5377insN, 5378insN, 5379insN, 5380insN, 5381insN, 5382insN, 5383insN, 5384insN, 

5385insN, 5386insN, 5387insN, 5388insN, 5389insN, 5390insN, 5391insN, 5392insN, 

5393 insN, 5394insN, 5395insN, 5396insN, 5397insN, 5398insN, 5399insN, 5400insN, 

5401insN, 5402insN, 5403insN, 5404insN, 5405insN, 5406insN, 5407insN, 5408insN, 

5409insN, 5410insN, 5411insN, 5412insN, 5413insN, 5414insN, 5415insN, 5416insN, 

5417insN, 5418insN, 5419insN, 5420insN, 5421insN, 5422insN, 5423insN, 5424insN, 

5425insN, 5426insN, 5427insN, 5428insN, 5429insN, 5430insN, 543linsN, 5432insN, 

5433insN, 5434insN, 5435insN, 5436insN, 5437insN, 5438insN, 5439insN, 5440insN, 

5441 insN, 5442insN, 5443insN, 5444insN, 5445insN, 5446insN, 5447insN, 5448insN, 

5449insN, 5450insN, 5451insN, 5452insN, 5453insN, 5454insN, 5455insN, 5456insN, 

5457insN, 5458insN, 5459insN, 5460insN, 5461insN, 5462insN, 5463insN, 5464insN, 

5465insN, 5466insN, 5467insN, 5468insN, 5469insN, 5470insN, 5471insN, 5472insN, 

5473 insN, 5474insN, 5475 insN, 5476insN, 5477insN, 5478insN, 5479insN, 5480insN, 

5481 insN, 5482insN, 5483insN, 5484insN, 5485insN, 5486insN, 5487insN, 5488insN, 

5489insN, 5490insN, 5491insN, 5492insN, 5493insN, 5494insN, 5495insN, 5496insN, 

5497insN, 5498insN, 5499insN, 5500insN, 5501insN, 5502insN, 5503insN, 5504insN, 

5505insN, 5506insN, 5507insN, 5508insN, 5509insN, 5510insN, 5511insN, 5512insN, 

5513insN, 5514insN, 5515insN, 5516insN, 5517insN, 5518insN, 5519insN, 5520insN, 

5521 insN, 5522insN, 5523insN, 5524insN, 5525insN, 5526insN, 5527insN, 5528insN, 

5529insN, 5530insN, 5531insN, 5532insN, 5533insN, 5534insN, 5535insN, 5536insN, 

5537insN, 5538insN, 5539insN, 5540insN, 5541insN, 5542insN, 5543insN, 5544insN, 

5545insN, 5546insN, 5547insN, 5548in9N, 5549insN, 5550insN, 5551insN, 5552insN, 

5553insN, 5554insN, 5555insN, 5556insN, 5557insN, 5558insN, 5559insN, 5560insN, 

5561 insN, 5562insN, 5563 insN, 5564insN, 5565insN, 5566insN, 5567insN, 5568insN, 

5569insN, 5570insN, 5571 insN, 5572insN, 5573insN, 5574insN, 5575insN, 5576insN, 

5577insN, 5578insN, 5579insN, 5580insN, 5581insN, 5582insN, 5583insN, 5584insN, 

5585insN, 5586insN, 5587insN, 5588insN, 5589insN, 5590insN, 5591insN, 5592insN, 

5593insN, 5594insN, 5595insN, 5596insN, 5597insN, 5598insN, 5599insN, 5600insN, 

5601 insN, 5602insN, 5628insN, 5629insN, 5652insN, 5653insN, 5658insN, 5659insN, 
5676insN, 5677insN, 5706insN, 5707insN. 
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TABLE 12 
List of Two Base Insertions 

(NN= AA, AT, AG, AC, TA, TT, TG, TC, GA, GT, GG, GC, CA, CT, CG, or CC) 



122insNN 
130insNN 
138insNN 
146insNN 
154insNN 
162insNN 
170insNN 
178insNN 
186insNN 
194insNN 
202insNN 
210insNN 
218insNN 
226insNN 
234insNN 
242insNN 
250insNN 
258insNN 
266insNN, 
274insNN 
282insNN. 
290insNN 
298insNN 
306insNN 
314insNN 
322insNN 
330insNN 
338insNN 
346insNN 
354insNN 
362insNN 
370insNN 
378insNN ; 
386insNN 
394insNN 



123insNN 
BlinsNN 
139insNN 
147insNN 
155insNN 
163insNN 
171insNN. 
179insNN 
187insNN 
195insNN 
203insNN 
211insNN 
219insNN 
227insNN 
235insNN 
243insNN 
251insNN 
259insNN 
267insNN 
275insNN 
283insNN 
291insNN 
299insNN 
307insNN 
315insNN. 
323insNN 
331insNN 
339insNN 
347insNN, 
355insNN, 
363insNN, 
371insNN 
379insNN. 
387insNN. 
395insNN 



124insNN, 
132ins^fN, 
HOinsNN, 
148insNN, 
156insNN, 
164insNN, 
172insNN, 
180insNN, 
1 88insNN, 
196insNN, 
204insNN, 
212insNN, 
220insNN, 
228insNN, 
236insNN, 
244insNN, 
252insNN, 
260insNN, 
268insNN, 
276insNN, 
284insNN, 
292insNN, 
300insNN, 
308insNN, 
316insNN, 
324insNN, 
332insNN, 
340insNN, 
348insNN, 
356insNN, 
364insNN, 
372insNN, 
380insNN, 
388insNN, 
396insNN, 



125insNN 
133insNN : 
HlinsNN 
149insNN 
157insNN 
165insNN 
173insNN 
181insNN 
189insNN 
197insNN 
205insNN 
213insNN 
221insNN 
229insNN 
237insNN 
245insNN 
253insNN 
261insNN; 
269insNN, 
277insNN : 
285insNN ; 
293insNN ; 
301insNN 
309insNN 
317insNN 
325insNN 
333insNN 
341insNN 
349insNN 
357insNN 
365insNN 
373insNN 
381insNN 
389insNN 
397insNN 



126insNN 
134insNN, 
142insNN : 
150insNN, 
158insNN, 
166insNN 
174insNN, 
182insNN : 
190insNN 
198insNN 
206insNN 
214insNN 
222insNN 
230insNN 
238insNN 
246insNN 
254insNN 
262insNN 
270insNN 
278insNN 
286insNN 
294insNN 
302insNN 
310insNN 
318insNN 
326insNN 
334insNN : 
342insNN : 
350insNN : 
358insNN : 
366insNN ; 
374insNN, 
382insNN 
390insNK 
398insNN 



127insNN. 
135insNN 
143insNN 
151insNN 
159insNN 
167insNN 
175insNN 
183insNN. 
191insNN 
199insNN 
207insNN : 
215insNN : 
223insNN. 
231insNN 
239insNN 
247insNN : 
255insNN : 
263insNN. 
271insNN. 
279insNN. 
287insNN 
295insNN ; 
303insNN ; 
311insNN. 
319insNN 
327insNN 
335insNN 
343insNN 
351insNN 
359insNN 
367insNN 
375insNN, 
383insNN, 
391insNN 
399insNN 



128insNN 
136insNN 
144insNN 
152insNN 
160insNN 
168insNN 
176insNN 
184insNN 
192insNN 
200insNN 
208insNN : 
216insNN. 
224insNN 
232insNN 
240insNN 
248insNN 
256insNN 
264insNN 
272insNN 
280insNN 
288insNN : 
296insNN : 
304insNN, 
312insNN, 
320insNN 
328insNN 
336insNN 
344insNN 
352insNN 
360insNN 
368insNN 
376insNN 
384insNN 
392insNN 
400insNN 



129insNN, 
137insNN, 
145insNN, 
153insNN, 
161insNN, 
169insNN, 
177insNN, 
185insNN, 
193insNN, 
201insNN, 
209insNN, 
217insNN, 
225insNN, 
233insNN, 
241insNN, 
249insNN, 
257insNN, 
265insNN, 
273insNN, 
281insNN, 
289insNN, 
297insNN, 
305insNN, 
313insNN, 
321insNN, 
329insNN, 
337insNN, 
345insNN, 
353insNN, 
361insNN,. 
369insNN, 
377insNN, 
385insNN, 
393insNN, 
401insNN, 



254 



Mutations in the BRCA1 Gene 
Attorney Docket No: 05371.0032.999 



402insNN, 
410insNN, 
418insNN, 
426insNN, 
434insNN, 
442insNN, 
450insNN, 
458insNN, 
466insNN, 
474insNN, 
482insNN, 
490insNN, 
498insNN, 
506insNN, 
514insNN, 
522insNN, 
530insNN, 
538insNN, 
546insNN, 
554insNN, 
562insNN, 
570insNN, 
578insNN, 
586insNN, 
594insNN, 
602insNN, 
610insNN, 
618insNN, 
626insNN, 
634insNN, 
642insNN, 
650insNN, 
658insNN, 
666insNN, 
674insNN, 
682insNN, 
690insNN, 
698insNN, 
706insNN, 



403insNN 
411insNN 
419insNN 
427insNN : 
435insNN 
443insNN 
451insNN : 
459insNN 
467insNN 
475insKN 
483insNH 
491insNN 
499insNN 
507insNN 
515insNN : 
523insNN. 
531insNN 
539insNN 
547insNN. 
555insNN 
563insNN : 
571insNN : 
579insNN. 
587insNN 
595insNN 
603insNN 
611insNN 
619insNN 
627insNN : 
635insNN : 
643insNN 
651insNN 
659insNN 
667insNN. 
675insNN 
683insNN 
691insNN 
699insNN 
707insNN 



404insNN : 
412insNN. 
420insNN 
428insNN 
436insNN 
444insNN 
452insNN 
460insNN 
468insNN 
476insNN 
484insNN 
492insNN 
500insNN 
508insNN 
516insNN 
524insNN 
532insNN 
540insNN 
548insNN 
556insNN 
564insNN 
572insNN 
580insNN 
588insNN 
596insNN ; 
604insNN : 
612insNN 
620insNN 
628insNN 
636insNN 
644insNN 
652insNN 
660insNN 
668insNN 
676insNN 
684insNN 
692insNN 
700insNN 
708insNN, 



405insNN 
413insNN 
421insNN 
429insNN 
437insNN 
445insNN 
453insNN 
461insNN 
469insNN 
477insNN 
485insNN 
493insNN 
501insNN 
509insNN. 
517insNN, 
525insNN, 
533insNN, 
541insNN, 
549insNN 
557insNN 
565insNN 
573insNN 
581insNN 
589insNN 
597insNN 
605insNN 
613insNN ; 
621insNN, 
629insNN ; 
637insNN : 
645insNN 
653insNN 
661insNN 
669insNN 
677insNN 
685insNN 
693insNN 
701insNN 
709insNN 



406insNN 
4l4insNN 
422insNN 
430insNN 
438insNN 
446insNN 
454insNN. 
462insNN 
470insNN 
478insNN 
486insNN 
494insNN 
502insNN 
510insNN 
518insNN 
526insNN 
534insNN 
542insNN 
550insNN 
558insNN 
566insNN 
574insNN : 
582insNN. 
590insNN 
598insNN 
606insNN 
614insNN 
622insNN 
630insNN 
638insNN : 
646insNN 
654insNN 
662insNN 
670insNN 
678insNN 
686insNN 
694insNN 
702insNN 
710insNN 



407insNN 
415insNN 
423insNN 
431insNN 
439insNN 
447insNN 
455insNN 
463insNN 
471insNN 
479insNN, 
487insNN 
495insNN 
503insNN 
511insNN 
519insNN 
527insNN 
535insNN 
543insNN 
551insNN 
559insNN : 
567insNN 
575insNN. 
583insNN 
591insNN 
599insNN 
607insNN 
615insNN 
623insNN 
631insNN 
639insNN 
647insNN 
655insNN 
663insNN 
671insNN 
679insNN 
687insNN 
695insNN 
703insNN 
711insNN 



408insNN 
416insNN 
424insNN 
432insNN 
440insNN 
448insNN 
456insNN 
464insNN 
472insNN 
480insNN 
488insNN 
496insNN 
504insNN 
512insNN 
520insNN 
528insNN 
536insNN 
544insNN 
552insNN 
560insNN 
568insNN 
576insNN 
584insNN 
592ins>4N 
600insNN 
608insNN 
616insNN 
624insNN 
632insNN 
640insNN 
648insNN 
656insNN 
664insNN 
672insNN 
680insNN 
eSSinsNN 
696insNN ; 
704insNN 
712insNN 



409insNN, 
417insNN, 
425insNN, 
433insNN, 
441insNN, 
449insNN, 
457insNN, 
465insNN, 
473insNN, 
481insNN, 
489insNN, 
497insNN, 
505insNN, 
513insNN, 
521insNN, 
529insNN, 
537insNN, 
545insNN, 
553insNN, 
56linsNN, 
569insNN, 
577insNN, 
585insNN, 
593insNN, 
601insNN, 
609insNN, 
617insNN, 
625insNN, 
633insNN, 
641insNN, 
649insNN, 
657insNN, 
665insNN, 
673insNN, 
681insNN, 
689^1^, 
697insNN, 
705insNN, 
713insNN, 
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714insNN, 715insNN, 716insNN, 717insNN, 718insNN, 719insNN, 720insNN, 721insNN, 

722insNN, 723insNN, 724insNN, 725insNN, 726insNN, 727insNN, 728insNN, 729insNN, 

730insNN,, 731insNN, 732insNN, 733insNN, 734insNN, 735insNN, 736insNN, 737insNN, 

738insNN, 739insNN, 740insNN, 741insNN, 742insNN, 743insNN, 744insNN, 745insNN, 

5 746insNN, 747insNN, 748insNN, 749insNN, 750insNN, 751insNN, 752insNN, 753insNN, 

754insNN, 755insNN, 756insNN, 757insNN, 758insNN, 759insNN, 760insNN, 761insNN, 

762insNN, 763insNN, 764insNN, 765insNN, 766insNN, 767insNN, 768insNN, 769insNN, 

770insNN, 771insNN, 772insNN, 773insNN, 774insNN, 775insNN, 776insNN, 777insNN, 

778insNN, 779insNN, 780insNN, 781insNN, 782insNN, 783insNN, 784insNN, 785insNN, 

10 786insNN, 787insNN, 788insNN, 789insNN, 790insNN, 791insNN, 792insNN, 793insNN, 

794insNN, 795insNN, 796insNN, 797insNN, 798insNN, 799insNN, 800insNN, 801insNN, 

; i- 802insNN, 803insNN, 804insNN, 805insNN, 806insNN, 807insNN, 808insNN, 809insNN, 

~* 810insNN, 811insNN, 812insNN, 813insNN, 814insNN, 815insNN, 816insNN, 817insNN, 

;\ 818insNN, 819insNN, 820insNN, 821insNN, 822insNN, 823insNN, 824insNN, 825insNN, 

1)5 826insNN, 827insNN, 828insNN, 829insNN, 830insNN, 831insNN, 832insNN, 833insNN, 

^ 834insNN, 835insNN, 836insNN, 837insNN, 838insNN, 839insNN, 840insNN, 841insNN, 

842insNN, 843insNN, 844insNN, 845insNN, 846insNN, 847insNN, 848insNN, 849insNN, 

850insNN, 851insNN, 852insNN, 853insNN, 854insNN, 855insNN, 856insNN, 857insNN, 

I!: 858insNN, 859insNN, 860insNN, 861insNN, 862insNN, 863insNN, 864insNN, 865insNN, 

2$ 866insNN, 867insNN, 868insNN, 869insNN, 870insNN, 871insNN, 872insNN, 873insNN, 

'Z 874insNN, 875insNN, 876insNN, 877insNN, 878insNN, 879insNN, 880insNN, 881insNN, 

882insNN, 883insNN, 884insNN, 885insNN, 886insNN, 887insNN, 888insNN, 889insNN, 

890insNN, 891insNN, 892insNN, 893insNN, 894insNN, 895insNN, 896insNN, 897insNN, 

898insNN, 899insNN, 900insNN, 901insNN, 902insNN, 903insNN, 904insNN, 905insNN, 

25 906insNN, 907insNN, 908insNN, 909insNN, 910insNN, 911insNN, 912insNN, 913insNN, 

914insNN, 915insNN, 916insNN, 917insNN, 918insNN, 919insNN, 920insNN, 921insNN, 

922insNN, 923insNN, 924insNN, 925insNN, 926insNN, 927insNN, 928insNN, 929insNN, 

930insNN, 93tinsNN, 932insNN, 933insNN, 934insNN, 935insNN, 936insNN, 937insNN, 

938insNN, 939insNN, 940insNN, 941insNN, 942insNN, 943insNN, 944insNN, 945insNN, 

30 946insNN, 947insNN, 948insNN, 949insNN, 950insNN, 951insNN, 952insNN, 953insNN, 

954insNN, 955insNN, 956insNN, 957insNN, 958insNN, 959insNN, 960insNN, 961insNN, 

962insNN, 963insNN, 964insNN, 965insNN, 966insNN, 967insNN, 968insNN, 969insNN, 

970insNN, 971insNN, 972insNN, 973insNN, 974insNN, 975insNN, 976insNN, 977insNN, 

978insNN, 979insNN, 980insNN, 981insNN, 982insNN, 983insNN, 984insNN, 985insNN, 

35 986insNN, 987insNN, 988insNN, 989insNN, 990insNN, 991insNN, 992insNN, 993insNN, 

994insNN, 995insNN, 996insNN, 997insNN, 998insNN, 999insNN, lOOOinsNN, lOOlinsNN, 
1002insNN, 1003insNN, 1004insNN, 1005insNN, 1006insNN, 1007insNN, 1008insNN, 
1009insNN, lOlOinsNN, lOllinsNN, 1012insNN, 10l3insNN, 1014insNN, 1015insNN, 
t016insNN, 1017insNN, 1018insNN, 1019insNN, 1020insNN, 1021insNN, 1022insNN, 
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1023insNN, 
1030insNN, 
1037insNN, 
1044insNN, 
1051insNN, 
1058insNN, 
1065insNN, 
1072insNN, 
1079insNN, 
1086insNN, 
1093insNN, 
HOOinsNN, 
1107insNN, 
1 1 14insNN, 
1121insNN, 
1 128insNN, 
1135insNN, 
1142insNN, 
1149insNN, 
1156insNN, 
1163insNN, 
1170insNN, 
1177insNN, 
1184insNN, 
1191insNN, 
1198insNN, 
1205insNN, 
1212insNN, 
1219insNN, 
1226insNN, 
1233insNN, 
1240insNN, 
1247insNN, 
1254insNN, 
1261insNN, 
1268insNN, 
1275insNN, 
1282insNN, 
1289insNN, 



024insNN, 
031insNN, 
038insNN, 
045insNN, 
052insNN, 
059insNN, 
066insNN, 
073insNN, 
080insNN, 
087insNN, 
094insNN, 
lOlinsNN, 
108insNN, 
115insNN, 
122insNN, 
129insNN, 
136insNN, 
143insNN, 
150insNN, 
157insNN, 
164insNN, 
171insNN, 
178insNN, 
185insNN, 
192insNN, 
199insNN, 
206insNN, 
213insNN, 
220insNN, 
227insNN, 
234insNN, 
241insNN, 
248insNN, 
255insNN, 
262insNN, 
269insNN, 
276insNN, 
283insNN, 
290insNN, 



025insNN, 
032insNN, 
039insNN, 
046insNN, 
053insNN, 
060insNN, 
067insNN, 
074insNN, 
081insNN, 
088insNN, 
095insNN, 
102insNN, 
109insNN, 
116insNN, 
123insNN, 
130insNN, 
137insNN, 
144insNN, 
151insNN, 
158insNN, 
165insNN, 
172insNN, 
179insNN, 
186insNN, 
193insNN, 
200insNN, 
207insNN, 
214insNN, 
221insNN, 
228insNN, 
235insNN, 
242insNN, 
249insNN, 
256insNN, 
263insNN, 
270insNN, 
277insNN, 
284insNN, 
291insNN, 



026insNN, 
033insNN, 
040insNN, 
047insNN, 
054insNN, 
061insNN, 
068insNN, 
075insNN, 
082insNN, 
089insNN, 
096insNN, 
103insNN, 
HOinsNN, 
117insNN, 
124insNN, 
131insNN, 
138insNN, 
145insNN, 
152insNN, 
159insNN, 
166insNN, 
173insNN, 
180insNN, 
187insNN, 
194insNN, 
201insNN, 
208insNN, 
215insNN, 
322insNN, 
229insNN, 
236insNN, 
243insNN, 
250insNN, 
257insNN, 
264insNN, 
271insNN, 
278insNN, 
285insNN, 
292insNN, 
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027insNN, 
034insNN, 
041insNN, 
048insNN, 
055insNN, 
062insNN, 
069insNN, 
076insNN, 
083insNN, 
090insNN, 
097insNN, 
104insNN, 
lllinsNN, 
118insNN, 
125insNN, 
132insNN, 
139insNN, 
146insNN, 
153insNN, 
160insNN, 
167insNN, 
174insNN, 
181insNN, 
188insNN, 
195insNN, 
202insNN, 
209insNN, 
216insNN, 
223insNN, 
230insNN, 
237insNN, 
244insNN, 
251insNN, 
258insNN, 
265insNN, 
272insNN, 
279insNN, 
286insNN, 
293insNN, 



028insNN, 
035insNN, 
042insNN, 
049insNN, 
056insNN, 
063insNN, 
070insNN, 
077insNN, 
084insNN, 
091insNN, 
098insNN, 
105insNN, 
112insNN, 
119insNN, 
126insNN, 
133insNN, 
HOinsNN, 
147insNN, 
154insNN, 
161insNN, 
168insNN, 
175insNN, 
182insNN, 
189insNN, 
196insNN, 
203insNN, 
210insNN, 
217insNN, 
224insNN, 
231insNN, 
238insNN, 
245insNN, 
252insNN, 
259insNN, 
266insNN, 
273insNN, 
280insNN, 
287insNN, 
294insNN, 



029insNN, 
036insNN, 
043insNN, 
050insNN, 
057insNN, 
064insNN, 
071insNN, 
078insNN, 
085insNN, 
092insNN, 
099insNN, 
106insNN, 
113insNN, 
120insNN, 
127insNN, 
134insNN, 
141insNN, 
148insNN, 
155insNN, 
162insNN, 
169insNN, 
176insNN, 
183insNN, 
190insNN, 
197insNN, 
204insNN, 
211insNN, 
218insNN, 
225insNN, 
232insNN, 
239insNN, 
246insNN, 
253insNN, 
260insNN, 
267insNN, 
274insNN, 
281insNN, 
288insNN, 
295insNN, 
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129oinsNN, 


1 ^ * _x rx t 

l297insNN, 


1 ^\ C\ Ci 1 — . — X TX T 

1298insNN, 


i o ^ * x rx r 

1299insNN, 


i ^ * x rx t 

1300insNN, 


1301insNN, 


l302insNN, 




1303insNN, 


1 "> /\ /< * x rx t 

1304insNN, 


!305insNN, 


i "> f\ s~ * x rx r 

1306insNN, 


1 ■*> r\"T* x rx t 

l307insNN, 


1308insNN, 


!309insNN, 




i ■*> i /\ * x rx r 

13 lOmsNN, 


i "> i 1 • x rx r 

131 lmsNN, 


1 1 * X TX T 

13 12insNN, 


1 "> i "> * X TX T 

l313insNN, 


1 3 1 4insNN ) 


!315insNN, 


l3l6insNN, 




1 i 1 T x rx T 

l3l7insNN, 


i *> 1 o ■ x rx t 

l3l8insNN, 


1 3 1 9insNN, 


1 ^ /\ * V TV T 

1320insNN, 


l32linsNN, 


1322insNN, 


l323insNN, 


5 


1 "> /* * X TX T 

l324insNN, 


1 **> ^ c * x rx t 

l325insNN, 


1326insNN, 


1327insNN, 


l328insNN, 


1329insNN, 


!330insNN, 




i "> *"> 1 * x tx T 

i33linsNN, 


l332insNN, 


1333insNN, 


1334insNN, 


l335insNN, 


1336insNN, 


!337insNN, 




1 rt 1 x rx t 

l338insNN, 


l339insNN, 


1340insNN, 


1341insNN ? 


!342insNN, 


1343insNN, 


l344insNN, 




!345insNN, 


l346insNN, 


1347insNN, 


1348insNN, 


l349insNN, 


1350insNN, 


l35linsNN ? 




1 ^ £ ^ * x rx T 

l352insNN, 


!353insNN, 


1354insNN, 


1355insNN, 


l356insNN, 


1357insNN, 


l358insNN, 


10 


l359insNN, 


l360insNN, 


1361insNN, 


1362insNN, 


l363insNN, 


1364insNN, 


l365insNN, 




!366insNN, 


l367insNN, 


1368insNN, 


1369insNN, 


1370insNN ? 


1371insNN ? 


l372insNN, 




l373insNN, 


1374insNN, 


1375insNN, 


1376insNN ? 


1377insNN ? 


1378insNN, 


l379insNN, 




1380insNN, 


l381insNN, 


1382insNN, 


1383insNN, 


1384insNN, 


1385insNN, 


l386insNN, 




1 O ^ * X TV T 

l387insNN, 


1 C\ C% ' X TV T 

1388insNN, 


1389insNN, 


1 ^ /^\ /\ ■ V TV T 

1390insNN 9 


1391insNN, 


1392insNN, 


l393insNN, 


W 


•4 ^ /~\ .4 * "V TV. T 

!394insNN, 


1395insNN, 


1396insNN, 


1397insNN, 


1398insNN, 


1399insNN, 


l400insNN, 




1 A /~\ 1 r V TV T 

l40hnsNN, 


1402insNN, 


1403insNN, 


1404insNN, 


1405insNN, 


1406insNN, 


l407insNN, 


e 


1408insNN, 


1409insNN, 


1410insNN, 


141 linsNN, 


1412insNN, 


HUinsNN, 


l4l4insNN-, 




1415insNN, 


1416insNN, 


1417insNN, 


1418insNN, 


1419insNN, 


1420insNN, 


l42linsNN, 




1 /I * X TV T 

1422insNN, 


1423insNN, 


1424insNN, 


1425insNN, 


1426insNN, 


1427insNN, 


l428insNN, 


20 


1 A /"\ * X TV T 

1429insNN, 


1430insNN, 


1431insNN, 


1432insNN, 


1433insNN, 


1434insNN, 


l435insNN, 


: U 


1436insNN, 


1437insNN, 


1438insNN, 


1439insNN > 


1440insNN, 


1441insNN, 


!442insNN, 




1443insNN, 


1 A A A 4 X TX T 

1444insNN, 


1445insNN, 


1446insNN, 


1447insNN, 


1448insNN, 


l449insNN, 




1 iTA' X TV T 

l450insNN, 


1 A C 1 * x rx T 

1451insNN, 


1452insNN, 


1453insNN, 


1454insNN ) 


1455insNN, 


l456insNN, 




1 /i cii x rx r 

1457insNN, 


1 A c O ! x rx T 

1458insNN, 


1 /*£*rt*^_XTXT 

1459insNN, 


1 A r\* XTXT 

l460insNN, 


1461insNN, 


1462insNN, 


l463insNN, 


25 


1 A A ' X FX. T 

1464insNN, 


i a £■ c ' x rx t 

1465insNN, 


1 A ' XTXT 

1466msNN, 


1 Af'"!' XTXT 

l467insNN, 


1 /t/n' X TX T 

1468insNN, 


1 A f C\* XTXT 

l469insNN, 


1 A "1 f\ * X TX T 

1470insNN, 




1 i • x FX T 

1471insNN, 


1 a t** ' x rx T 

l472insNN, 


-t a * x tx r 

1473insNN, 


t A T A * —XTXT 

l474insNN, 


1 A *~T C * XTXT 

l475insNN, 


1476insNN, 


•1 A T*7* XTXT 

1477msNN, 




147oinsNN, 


1 a **7 c\ . ^.x rx T 

1479insNN, 


1480insNN, 


t /t o i ' „ x rx T 

1481insNN, 


1482insNN ? 


1483insNN, 


i ^Oyii^^xrxT 

1484insNN, 




1 A Ct £T ' X FX T 

l485insNN, 


1 A O y" * X TX T 

1486insNN, 


1 A OT* X TXT 

l487xnsNN, 


1 A Ci Ci * X TX T 

1488insNN, 


1 y( Or»' XTXT 

1489tnsNN, 


1 A C\{~\* XTXT 

l490insNN, 


1491insNN, 




l492insNN, 


1493insNN, 


l494insNN, 


1495insNN, 


1496insNN, 


l497insNN v 


1498insNN, 


30 


!499insNN, 


1500insNN, 


l50linsNN, 


1502insNN, 


ISOSinsNN, 


l504insNN, 


1505insNN, 




l506insNN, 


1507insNN, 


l508insNN, 


1509insNN, 


1510insNN t 


lSllinsNN, 


1512insNN, 




l5l3insNN, 


1514insNN, 


l515insNN, 


1516insNN, 


1517insNN ? 


l5l8insNN, 


1519insNN, 




l520insNN, 


1521insNN, 


l522insNN, 


1523insNN, 


1524insNN > 


l525insNN, 


1526insNN, 




l527insNN, 


1528insNN, 


l529insNN, 


1530insNN, 


1531insNN, 


l532insNN, 


1533insNN, 


35 


l534insNN, 


1535insNN, 


l536insNN, 


1537insNN, 


1538insNN, 


l539insNN, 


1540insNN, 




l54linsNN, 


1542insNN, 


l543insNN, 


1544insNN, 


1545insNN, 


l546insNN, 


1547insNN, 




l548insNN, 


1549insNN, 


l550insNN, 


1551insNN, 


1552insNN, 


l553insNN, 


1554insNN, 




l555insNN, 


1556insNN, 


l557insNN, 


1558insNN, 


1559insNN, 


l560insNN, 


1561insNN, 




!562insNN, 


1563insNN, 


!564insNN, 


1565insNN, 


1566insNN, 


!567insNN, 


1568insNN, 
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1569insNN, 


1 £*"7rk* "V TV T 

l570insNN, 


1 ni * x rx t 

157hnsNN, 


1 C "7^ * x rx T 

1572insNN, 


1 c "7i i x rx T 

1573insNN, 


1 CI A I x rx T 

1574insNN, 


1575insNN, 




1576insNN, 


1577insNN, 


1 r* **i o * x rx t 

1578insNN, 


1579insNN, 


1 c os\i x rx t 

1580insNN, 


1 c o i * x rx t 

158hnsNN, 


1582insNN, 




1583insNN, 


1 n A * X. TV T 

l584insNN, 


1585insNN, 


1586insNN, 


1 £ OT x rx T 

1587insNN, 


i c o o * x rx t 

1588insNN, 


1589insNN, 




l590insNN, 


l59linsNN, 


1592insNN, 


1593insNN, 


1 C A A * X rx T 

l594insNN, 


1 fAf" x rx T 

1595insNN, 


1596insNN, 


5 


l597insNN, 


1598insNN, 


1599insNN, 


1 600insNN, 


l60linsNN, 


1 602insNN, 


1603insNN, 




l604insNN, 


1605insNN, 


1606insNN, 


1607insNN, 


l608insNN, 


1609insNN, 


1610insNN, 




I6l linsNN, 


1612insNN, 


1613insNN, 


1614insNN, 


l6l5insNN, 


1616insNN, 


1617insNN, 




!6l8insNN, 


1619insNN, 


1620insNN ? 


1621insNN, 


l622insNN, 


1623insNN, 


1 624insNN, 




l625insNN, 


1626insNN, 


1627insNN, 


1628insNN, 


l629insNN, 


1630insNN, 


1631insNN, 


W 


l632insNN, 


1633insNN, 


1634insNN, 


1635insNN, 


l636insNN, 


1637insNN, 


1638insNN, 




!639insNN, 


1640insNN, 


1641insNN, 


1642insNN ? 


l643insNN, 


1 644insNN, 


1645insNN, 




l646insNN, 


1647insNN, 


1648insNN, 


1649insNN ? 


l650insNN, 


1 65 1 insNN, 


1652insNN, 


in 


!653insNN, 


1654insNN, 


1655insNN, 


1656insNN, 


l657insNN, 


1658insNN, 


1659insNN, 




l660insNN, 


1661insNN, 


1662insNN, 


1663insNN, 


l664insNN, 


1665insNN, 


1666insNN, 


ays. 


l667insNN, 


1668insNN, 


1669insNN, 


1670insNN, 


l671insNN, 


1672insNN, 


1673insNN, 




!674insNN, 


1675insNN, 


1676insNN, 


1677insNN, 


!678insNN, 


1679insNN, 


1680insNN, 




!68linsNN, 


1682msNN, 


1683insNN, 


1684insNN, 


1685insNN, 


1686insNN, 


1687insNN^ 


u 


!688insNN, 


1689msNN, 


1690insNN, 


1691insNN, 


1692insNN, 


1693insNN ? 


1694insNN, 




l695insNN ? 


1696insNN, 


1697insNN, 


1698insNN, 


1 699insNN, 


i nr\A* xtxt 

1 700insNN, 


i ~7 r\ i * x rx t 

1701insNN, 


W 


l702insNN, 


1703insNN, 


1704insNN, 


1705insNN ? 


1 706insNN, 


1 1AT XTXT 

1 707insNN, 


1 r\ o * x rx t 

1708insNN, 


I U 


l709insNN, 


1710insNN, 


1711insNN, 


1712insNN ? 


1 »71 x rx T 

1713insNN, 


1 T 1 A * X TXT 

l7l4insNN, 


i 1 c ' x rx t 

1715insNN, 




l7l6insNN, 


1717insNN, 


1718insNN, 


1719insNN, 


1 ^T/^ r\ ' XTXT 

1720insNN, 


1 1 * X TXT 

1721insNN, 


1 J "7'^'H XTXT 

l722insNN, 


|;asss 


1 ^ ^ * V TV T 

l723insNN, 


1 /I * X TV T 

1724insNN, 


1725insNN, 


1726insNN, 


1 ^^"71 XTXT 

1 727insNN, 


1 o:««xtxt 

1728insNN, 


1 T^m—^xrxT 




-* f \ ' X TV T 

!730insNN, 


1 ~1 1 * X TV T 

l73lmsNN, 


1732insNN, 


i Ti * x rx T 

1733insNN, 


1 T1 A ^ — — XTXT 

1734insNN, 


1 n c-««xtxt 

1735insNN, 


1 /ioinsNJN, 


25 


t * X TV T 

l737insNN, 


■» f—f <~i ♦ X TV T 

l738msNN, 


1739insNN, 


l740insNN, 


1741insNN, 


1 ^/lOI^rtXTXT 

1742insNJN, 


1 /4iinsiNJN, 




1 *m * a * x TV T 

1 744msNN, 


!745insNN, 


1 Tyl /" V TXT 

1 746insNN> 


1 747insNN, 


1748insNN, 


1 ^ a t\ * . - -X rx T 

1749insNN ? 


1 /DUinsNJN, 




1 75 1 insNN, 


1 *■? ^ ^ * X TV T 

1752msNN, 


1753msNN, 


1 754insNN, 


1 ^Cf —XTXT 

1755insNN, 


1 '7C/Ci**^XTXT 

175oinsNiN, 


1 /z> /insNJN, 




1 /joinsJNJN, 


l / jyinsfNiN, 


1 /OUinSJNlN, 


1 /OlinSiNiN, 


1 7/vOinoXTM 

1 /OZinSiNiN, 








1765insNN, 


l766insNN, 


1767insNN, 


1768insNN, 


1769insNN, 


1770insNN, 


1771insNN, 


30 


1772insNN, 


1773insNN, 


1774insNN, 


1775insNN, 


1776insNN, 


1777insNN, 


1778insNN, 




1779insNN, 


1780insNN, 


1781insNN, 


1782insNN, 


1783insNN, 


1784insNN, 


1785insNN, 




1786insNN, 


1787insNN, 


1788insNN, 


1789insNN, 


1790insNN, 


1791insNN, 


1792insNN, 




1793insNN, 


1794insNN, 


1795insNN, 


1796insNN, 


1797insNN, 


1798insNN, 


1799insNN, 




1800insNN, 


1801insNN, 


1802insNN, 


1803insNN, 


1804insNN, 


1805insNN, 


1806insNN, 
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l807insNN, 


1808insNN, 


1809insNN, 


1810insNN, 


1811insNN, 


1812insNN, 


1813insNN, 




1814insNN, 


1815insNN, 


1816insNN, 


1817insNN, 


1818insNN, 


1819insNN, 


1820insNN, 




1821insNN, 


1822insNN, 


1823insNN, 


1824insNN, 


1825insNN, 


1826insNN, 


1827insNN, 




1828insNN, 


1829insNN, 


1830insNN, 


1831insNN, 


1832insNN, 


1833insNN, 


1834insNN, 




1835insNN, 


1836insNN, 


1837insNN, 


1838insNN, 


1839insNN, 


1840insNN, 


1841insNN, 
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1842insiNN, 


1 O/ll * .~ „X TX T 

1843insNN, 


1 QA /lif-icXrXT 

1 o44inSIN IN, 


i o^toinsiNrN, 


1 QzlAincrxTSJ 


1 fiA7iricMrvT 
I Ot 1 / lnSiNIN, 


1 CASirtoxrxr 

i O'fOinSlNIN, 




1 o a di x rx T 

1849insNN, 


1850insNN, 


i OC1 J«<-.XTXT 

18!) linsJNiN, 


i ojZiriSiNIN, 




1 03411181^1^, 


1 0->DinSINiN, 




1856insNN, 


1 O C7I x rx T 

185/insNN, 


18D8II1SJNJN, 


l ojyinslNJN, 


1 ooUinsjNiN, 


1 oO 1 lnSiNIN, 


i oo/insiNiN, 




i o * x rx t 

1863insNN, 


1 O A 1 X TX T 

1864insNN, 


1865insNiN, 


1 OiC/Ci«--.XTXT 

1 oooinsNiN, 


1 O^Ti^^XTXT 

1 oo /insiNN, 


1 Q 6. Q ; *-K7.XTXT 

loooinsiNiN, 


I oo9insiNiN, 


5 


1 o >~y f~\' X TX T 

1870insNN, 


1 OT1 x rx T 

l87linsNN, 


1872insNJN, 


1873insNN, 


18 /4insJNN ? 


18 /jinsfNiN, 


i 0 /oinsiNJN, 




1 O T~7 * X TX T 

1 877insNN, 


1 OTO! X TX T 

1878msNN, 


1879msNN, 


1 OOA.'^^X rx T 

188UinsNN, 


i o o i :„„xrxT 
1881insJNN, 


18o2insJNIN, 


1 0 0 t ; « 0 \r\T 
1 oo3insiNJN ) 




1 O Ct A * X TX T 

1 884insNN, 


1 O O C ' X TX T 

l885insNN, 


1 O O /T " X rx T 

1886msNN, 


1887insNN, 


1888insJNN, 


1889insJNiN, 


1 o9UinsiNJN, 




1 OA1 " x rx T 

l89linsNN, 


1892insNN, 


1893insNM, 


1 OA/t ,'«n\T\T 

1 894insJNJN ? 


1 89jinsJNN, 


1 89oinsiNiN, 


1 o9 / lnSiNIN, 




1 OAO' X TX T 

1 898insNN, 


1 O X TX T 

l899insNN, 


1900insNN ? 


lvUlinsNN, 


19U2insiNN, 


19U3insNJN, 


1 9U4insJNJN, 


10 


1 AAT * X TX T 

l905insNN, 


1 AA/! X TX T 

l906insNN, 


1907insNN, 


i nAo;«n\T\r 

19UoinsiNN, 


1 f^AA-I«rtXTXT 

19U9insJNJN, 


191 UinsiNiN, 


1 9i 1 lnsiNiN, 




1 <~\ 1 O * X TX T 

l9l2insNN, 


1913insNN, 


1914insNN, 


1915insNN, 


i Ai /t; -*„XFXT 

191oinsJNN, 


191 /insNJN, 


1 A1 Oi«^XT>LT 

191 8insiNJN, 




i Al rt* x TX T 

1919insNN, 


i/x^/\* x rx t 

1920insNN, 


l92linsNN, 


1922insINJN, 


1923msNN ? 


19241I1SNJN, 


192DinSJNN, 




l926insNN, 


i A-^^' x TX T 

1927insNN, 


1 /*\Of** .- — X TV T 

l928insNN, 


1929insNJN, 


193UinsNN 3 


193 linsNiN, 


1932inSJNiN, 




l933insNN, 


1 f \ /I * X TX T 

1934insNN, 


1935insNjN, 


193oinsNiN, 


193 /insiNN, 


193oinsJNN, 


1 9i9insiNIN, 


II 


1 A /( A' X rv T 

1 940insNN, 


1 f\ A 1 I X TXT 

l94hnsNN, 


1942insNJN, 


1943msNiN, 


l944insJNN, 


194DinsiNJN, 


194oinsiNlN, 




1 A J'T' x TX T 

1 947insNN, 


1 r> • . . x tx T 

l948insNN, 


1949insNM ? 


195UinsNJN, 


193iinSJNN, 


iy32inslNJN, 


1 Q < ^ i n cXTXT 

1 VjJinSiNlN, 


W 5 


1 C\ C A * X TX T 

1954insNN, 


1 AC CI - -X TX T 

1955insNN, 


195oinsNIN, 


195 /lnsNJN, 


i nc q* **rtXrxT 
19!>oinsJNJN, 


19D9inSiNlN, 


1 youinsJNiN, 




1 f\ /" 1 * X TX T 

196linsNN, 


1962insNN, 


1963ins]NJN, 1 


i9o4insiNrNj 


IVoMnsfNiN, 


l9ooinsiNiN, 


1 VO /inSJNIN, 




1 r\/"o* _X TX T 

1968msNN ? 


1 a/*a; . x rx t 

1969insNN, 


1 <"\T A! _ ^.X TX.T 

1970insNIN, 


19/ linsNJN, 


19 /2insJNiN, 


19 / JinSlNJN, 


17 /^finSlNIN, 




l975msNN, 


1 at/' „\ tx r 

1976insNN, 


1 C\T~f\ ^-.XTX T 

1977insNJN, 


19/8insiNJN, 


19 /9insiNiN, 


19oUinSINJN, 


1 yo 1 lnSiNIN, 


Is i-;' 1 


1982insNN ? 


1983insNN, 


1 A O A 1 « rt\T\T 

1984insNiN, 


1 fioci*»n\r\T 
195DinSiNJN, 


IVooinSiNIN, 


IZ7 0 /inSJNiN, 


1 QQQif*oXrNJ 

1 yooinSiNiN, 




1989insNN, 


1 r\f\/~\ i — ,-X tx t 

1990insNN, 


1991insNJN, 


1992insJNJN, 


1 QQITmcXTXT 

199JinSJNJN, 


1 W^tinSJNiN, 


1 QQ^I incXTXI 

i yyjinsiNiN, 




199oinsNN, 


199 /insJNN, 


199oinsNFM, 


i yyvinsiNiN, 


ZUUUinSJNJN, 


ZUU 1 inSINiN, 


ZUUZinSINlN, 




2003insNN, 


<-) /\/\ y4 * _X TX T 


2UU!)insiNJN, 


o n A/c ; « c XTXT 
ZUUOinSiNJN, 


ZUU /inSiNJN, 




^AAOincXTM 
ZUU"lIlolN IN j 


o c 

25 


iOlOinsNN, 


^A1 1 * rtXTXT 

2U1 linsNlN, 


zuizinsiNJN, 


2U1 JinSiNJN, 




0A1 ^irtoXTNJ 


OA1 ^in^XTNI 




201/msNN, 


o • ^X TXT 

zUloinsNN, 


zUlvinsiNiN, 


ZUZUinSiNJN, 


2U2 1 lnSiNiN, 


zuzzinsiN IN , 


OAO^; nQ XTXT 




2U24insJNN, 


O AO c : nXTXT 

zuzjinsiNN, 


zU2oinsJNJN, 


2UZ /lnSiNIN, 


ZUZoinSiNiN, 


zuzvinsiN IN , 


OA^Ai n oXrXT 




2UJ l ins IN JN, 


zUJZinSINiN, 




ZUjHlnSlNlN, 


zajjO lnsrN in , 








2038insNN, 


2039insNN, 


2040insNN, 


2041insNN, 


2042insNN, 


2043insNN, 


2044insNN, 
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2045insNN, 


2046insNN, 


2047insNN, 


2048insNN, 


2049insNN, 


2050insNN, 


2051insNN, 




2052insNN, 


2053insNN, 


2054insNN, 


2055insNN, 


2056insNN, 


2057insNN, 


2058insNN, 




2059insNN, 


2060insNN, 


2061insNN, 


2062insNN, 


2063insNN, 


2064insNN, 


2065insNN, 




2066insNN, 


2067insNN, 


2068insNN, 


2069insNN, 


2070insNN, 


2071insNN, 


2072insNN, 




2073insNN, 


2074insNN, 


2075insNN, 


2076insNN, 


2077insNN, 


2078insNN, 


2079insNN, 
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2080insNN, 


2081insNN, 


2082insNN, 


2083insNN, 


2084insNN, 


2085insNN, 


2086insNN, 




2087insNN, 


2088insNN, 


2089insNN, 


2090insNN, 


2091insNN, 


2092insNN, 


2093insNN, 




2094insNN, 


2095insNN, 


2096insNN, 


2097insNN, 


2098insNN, 


2099insNN, 


2100insNN, 




2101insNN, 


2102insNN, 


2103insNN, 


2104insNN, 


2105insNN, 


2106insNN, 


2107insNN, 




2108insNN, 


2109insNN, 


2110insNN, 


2111insNN, 


2112insNN, 


2113insNN, 


2114insNN, 
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1.0 



25 



30 



35 



2115insNN 
2122insNN 
2129insNN 
2136insNN 
2143insNN 
2150insNN 
2157insNN 
2164insNN, 
2171insNN 
2178insNN 
2185insNN 
2192insNN 
2199insNN 
2206insNN 
2213insNN 
2220insNN 
2227insNN 
2234insNN 
2241insNN 
2248insNN 
2255insNN ; 
2262insNN : 
2269insNN ; 
2276insNN ; 
2283insNN ; 
2290insNN : 
2297insNN 
2304insNN 
2311insNN 
2318insNN 
2325insNN 
2332insNN : 
2339insNN 
2346insNN 
2353insNN 
2360insNN 
2367insNN 
2374insNN 
2381insNN 



2116insNN 
2123insNN 
2130insNN 
2137insNN 
2144insNN 
2151insNN 
2158insNN 
2165insNN 
2172insNN 
2179insNN 
2186insNN 
2193insNN 
2200insNN 
2207insNN 
2214insNN 
2221insNN 
2228insNN 
2235insNN 
2242insNN, 
2249insNN 
2256insNN : 
2263insNN ; 
2270insNN. 
2277insNN. 
2284insNN 
2291insNN. 
2298insNN 
2305insNN 
2312insNN 
2319insNN 
2326insNN 
2333insNN. 
2340insNN 
2347insNN : 
2354insNN, 
2361insNN 
2368insNN. 
2375insNN, 
2382insNN. 



2117insNN 
2124insNN 
2131insNN 
2138insNN 
2145insNN 
2152insNN 
2159insNN 
2166insNN 
2173insNN 
2180insNN 
2187insNN 
2194insNN 
2201insNN 
2208insNN 
2215insNN 
2222insNN 
2229insNN 
2236insNN 
2243insNN 
2250insNN 
2257insNN 
2264insNN 
2271insNN 
2278insNN 
2285insNN 
2292insNN 
2299insNN 
2306insNN 
2313insNN 
2320insNN 
2327insNN 
2334insNN 
2341insNN 
2348insNN 
2355insNN 
2362insNN 
2369insNN 
2376insNN 
2383insNN 



2118insNN. 
2125insNN, 
2132insNN : 
2139insNN 
2146insNN 
2153insNN 
2160insNN 
2167insNN 
2174insNN 
2181insNN. 
2188insNN, 
2195insNN. 
2202insNN 
2209insNN, 
2216insNN, 
2223insNN. 
2230insNN : 
2237insNN ; 
2244insNN. 
2251insNN 
2258insNN, 
2265insNN, 
2272insNN 
2279insNN 
2286insNN 
2293insNN. 
2300insNN 
2307insNN : 
2314insNN 
2321insNN 
2328insNN 
2335insNN : 
2342insNN. 
2349insNN 
2356insNN 
2363insNN 
2370insNN 
2377insNN 
2384insNN 



2119insNN 
2126insNN 
2133insNN 
2140insNN 
2147insNN 
2154insNN 
2161insNN 
2168insNN 
2175insNN 
2182insNN 
2189insNN 
2196insNN 
2203insNN 
2210insNN 
2217insNN 
2224insNN 
2231insNN 
2238insNN 
2245insNN, 
2252insNN. 
2259insNN 
2266insNN. 
2273insNN 
2280insNN 
2287insNN 
2294insNN. 
2301insNN 
2308insNN. 
2315insNN ; 
2322insNN. 
2329insNN. 
2336insNN 
2343insNN. 
2350insNN 
2357insNN. 
2364insNN 
2371insNN 
2378insNN : 
2385insNN ! 



2120insNN 
2127insNN 
2134insNN, 
2141insNN 
2148insNN 
2155insNN 
2162insNN 
2169insNN 
2176insNN 
2183insNN 
2190insNN 
2197insNN 
2204insNN 
2211insNN 
2218insNN 
2225insNN 
2232insNN 
2239insNN 
2246insNN 
2253insNN, 
2260insNN 
2267insNN 
2274insNN 
2281insNN 
2288insNN 
2295insNN 
2302insNN 
2309insNN 
2316insNN 
2323insNN 
2330insNN 
2337insNN 
2344insNN 
2351insNN 
2358insNN 
2365insNN, 
2372insNN 
2379insNN, 
2386insNN 



2121insNN, 
2128insNN, 
2135insNN, 
2142insNN, 
2149insNN, 
2156insNN, 
2163insNN, 
2170insNN, 
2177insNN, 
2184insNN, 
2191insNN, 
2198insNN, 
2205insNN, 
2212insNN, 
2219insNN, 
2226insNN, 
2233insNN, 
2240insNN, 
2247insNN, 
2254insNN, 
2261insNN, 
2268insNN, 
2275insNN, 
2282insNN, 
2289insNN, 
2296insNN, 
2303insNN, 
2310insNN, 
2317insNN, 
2324insNN, 
2331insNN, 
2338insNN, 
2345insNN, 
2352insNN, 
2359insNN, 
2366insNN, 
2373insNN, 
2380insNN, 
2387insNN, 
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2388insNN ; 
2395insNN : 
2402insNN : 
2409insNN : 
2416insNN : 
2423insNN, 
2430insNN, 
2437insNN : 
2444insNN, 
2451insNN ; 
2458insNN : 
2465insNN ; 
2472insNN, 
2479insNN ; 
2486insNN ; 
2493insNN : 
2500insNN : 
2507insNN, 
2514insNN, 
2521insNN, 
2528insNN, 
2535insNN, 
2542insNN, 
2549insNN, 
2556insNN, 
2563insNN, 
2570insNN, 
2577insNN, 
2584insNN, 
2591insNN, 
2598insNN, 
2605insNN, 
2612insNN, 
2619insNN, 
2626insNN, 
2633insNN, 
2640insNN, 
2647insNN, 
2654insNN, 



2389insNN ; 
2396insNN, 
2403insNN ; 
2410insNN, 
2417insNN ; 
2424insNN, 
2431insNN, 
2438insNN : 
2445insNN ; 
2452insNN ; 
2459insNN, 
2466insNN, 
2473insNN, 
2480insNN ; 
2487insNN ; 
2494insNN. 
2501insNN : 
2508insNN, 
2515insNN, 
2522insNN, 
2529insNN, 
2536insNN, 
2543insNN, 
2550insNN, 
2557insNN, 
2564insNN, 
2571insNN, 
2578insNN, 
2585insNN, 
2592insNN, 
2599insNN, 
2606insNN, 
2613insNN, 
2620insNN, 
2627insNN, 
2634insNN, 
2641insNN, 
2648insNN, 
2655insNN, 



2390insNN. 
2397insNK 
2404insNN 
2411insNN : 
2418insNN t 
2425insNN, 
2432insNN, 
2439insNN, 
2446insNN, 
2453insNN, 
2460insNN, 
2467insNN, 
2474insNN, 
2481insNN, 
2488insNN, 
2495insNN, 
2502insNN, 
2509insNN, 
2516insNN, 
2523insNN, 
2530insNN, 
2537insNN, 
2544insNN, 
2551insNN, 
2558insNN, 
2565insNN, 
2572insNN, 
2579insNN, 
2586insNN, 
2593insNN, 
2600insNN, 
2607insNN, 
2614insNN, 
2621insNN, 
2628insNN, 
2635insNN, 
2642insNN, 
2649insNN, 
2656insNN, 



2391insNH 
2398insNH 
2405insNH 
2412insNN, 
2419insNN, 
2426insNN t 

2433insNK 
2440insNN, 
2447insNN, 
2454insNN, 
2461insNN, 
2468insNN ; 
2475insNN, 
2482insNN, 
2489insNN, 
2496insNN, 
2503insNN, 
2510insNN, 
2517insNN, 
2524insNN, 
2531insNN, 
2538insNN, 
2545insNN, 
2552insNN, 
2559insNN, 
2566insNN, 
2573insNN, 
2580insNN, 
2587insNN, 
2594insNN, 
2601insNN, 
2608insNN, 
2615insNN, 
2622insNN, 
2629insNN, 
2636insNN, 
2643insNN, 
2650insNN, 
2657insNN, 
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2392insNN ; 
2399insNN ; 
2406insNN ; 
2413insNN : 
2420insNN ; 
2427insNN ; 
2434insNN, 
2441insNN, 
2448insNN, 
2455insNN : 
2462insNN, 
2469insNN, 
2476insNN, 
2483insNN, 
2490insNN. 
2497insNN, 
2504insNN, 
2511insNN, 

2518insNN, 
2525insNN, 
2532insNN, 
2539insNN, 
2546insNN, 
2553insNN, 
2560insNN, 
2567insNN, 
2574insNN, 
2581insNN, 
2588insNN, 
2595insNN, 
2602insNN, 
2609insNN, 
2616insNN, 
2623insNN, 
2630insNN, 
2637insNN, 
2644insNN, 
2651insNN, 
2658insNN, 



2393insNH 

2400insNN t 
2407insNK 

2414insNM 
2421insNN, 
2428insNN, 
2435insNN, 
2442insNN, 
2449insNN, 
2456insNN, 
2463insNN, 
2470insNN, 
2477insNN, 
2484insNN, 
2491insNN, 
2498insNN, 
2505insNN, 
2512insNN, 
2519insNN, 
2526insNN, 
2533insNN, 
2540insNN, 
2547insNN, 
2554insNN, 
2561insNN, 
2568insNN, 
2575insNN, 
2582insNN, 
2589insNN, 
2596insNN, 
2603insNN, 
2610insNN, 
2617insNN, 
2624insNN, 
263linsNN, 
2638insNN, 
2645insNN, 
2652insNN, 
2659insNN, 



2394insNN, 
2401insNN, 
2408insNN, 
2415insNN, 
2422insNN, 
2429insNN, 
2436insNN, 
2443insNN, 
2450insNN, 
2457insNN, 
2464insNN, 
2471insNN, 
2478insNN, 
2485insNN, 
2492insNN, 
2499insNN, 
2506insNN, 
2513insNN, 
2520insNN, 
2527insNN, 
2534insNN, 
2541insNN, 
2548insNN, 
2555insNN, 
2562insNN, 
2569insNN, 
2576insNN, 
2583insNN, 
2590insNN, 
2597insNN, 
2604insNN, 
2611insNN, 
2618insNN, 
2625insNN, 
2632insNN, 
2639insNN, 
2646insNN, 
2653insNN, 
2660insNN, 
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25 



30 



2661insNN 
2668insNN 
2675insNN 
2682insNN 
2689insNN 
2696insNN 
2703insNN 
2710insNN 
2717insNN 
2724insNN 
2731insNN 
2738insNN 
2745insNN 
2752insNN 
2759insNN 
2766insNN 
2773insNN 
2780insNN 
2787insNN 
2794insNN ; 
2801insNN ; 
2808insNN, 
28I5insNN, 
2822insNN 
2829insNN 
2836insNN 
2843insNN 
2850insNN 
2857insNN 
2864insNN 
2871insNN 
2878insNN 
2885insNN 
2892insNN 
2899insNN 
2906insNN 
2913insNN : 
2920insNN : 
2927insNN 



2662insNN 
2669insNN 
2676insNN 
2683insNN 
2690insNN 
2697insNN 
2704insNN 
2711insNN 
2718insNN 
2725insNN 
2732insNN 
2739insNN 
2746insNN 
2753insNN 
2760insNN 
2767insNN 
•2774insNN, 
2781insNN 
2788insNN, 
2795insNN 
2802insNN 
2809insNN : 
2816insNN, 
2823insNN. 
2830insNN. 
2837insNN 
2844insNN 
2851insNN 
2858insNN 
2865insNN. 
2872insNH 
2879insNN 
2886insNN 
2893insNN 
2900insNN 
2907insNN 
2914insNN 
2921insNN, 
2928insNN 



2663insNN 
2670insNN. 
2677insNN 
2684insNN 
2691insNN 
2698insNN 
2705insNN 
2712insNN ; 
2719insNN. 
2726insNN, 
2733insNN. 
2740insNN. 
2747insNK 
2754insNN 
2761insNN 
2768insNN : 
2775insNN, 
2782insNN, 
2789insNN : 
2796insNN. 
2803insNN 
2810insNN : 
2817insNN : 
2824insNN, 
2831insNN, 
2838insNN 
2845insNN 
2852insNN 
2859insNN 
2866insNN 
2873insNN. 
2880insNN 
2887insNN. 
2894insNN 
2901insNN 
2908insNN 
2915insNN 
2922insNN ; 
2929insNN. 



2664insNN, 
2671insNN. 
2678insNN. 
2685insNN 
2692insNN 
2699insNN 
2706insNN : 
2713insNN 
2720insNN 
2727insNN 
2734insNN 
2741insNN 
2748insNN 
2755insNN 
2762insNN 
2769insNN : 
2776insNN 
2783insNN 
2790insNN 
2797insNN 
2804insNN 
2811insNN 
2818insNN. 
2825insNN. 
2832insNN 
2839insNN 
2846insNN 
2853insNN 
2860insNN 
2867insNN 
2874insNN 
288linsNR 
2888insNN 
2895insNN 
2902insNN 
2909insNN 
2916insNN 
2923insNN 
2930insNN : 



2665insNN, 
2672insNN 
2679insNN, 
2686insNN, 
2693insNN 
2700insNN 
2707insNN 
2714insNN. 
2721insNN. 
2728insNN 
2735insNN 
2742insNN 
2749insNN 
2756insNN 
2763insNN 
2770insNN. 
2777insNN 
2784insNN 
2791insNN : 
2798insNN. 
2805insNN 
2812insNN : 
2819insNN. 
2826insNN 
2833insNN : 
2840insNN 
2847insNN ; 
2854insNN 
2861insNN 
2868insNN : 
2875insNN ; 
2882insNN ; 
2889insNN 
2896insNN 
2903insNN, 
2910insNN 
2917insNN 
2924insNN : 
2931insNN 



2666insNN 
2673insNN 
2680insNN 
2687insNN 
2694insNN 
2701insNN 
2708insNN 
2715insNN 
2722insNN 
2729insNN 
2736insNN 
2743insNN 
2750insNN 
2757insNN 
2764insNN 
2771insNN 
2778insNN 
2785insNN 
2792insNN 
2799insNN 
2806insNN 
2813insNN 
2820insNN, 
2827insNN ; 
2834insNN. 
2841insNH 
2848insNN 
2855insNN : 
2862insNN, 
2869insNN, 
2876insNN 
2883insNN 
2890insNN, 
2897insNN 
2904insNN 
2911insNN 
2918insNN 
2925insNN 
2932insNN 



2667insNN, 
2674insNN, 
2681insNN, 
2688insNN, 
2695insNN, 
2702insNN, 
2709insNN, 
2716insNN, 
2723insNN, 
2730insNN, 
2737insNN, 
2744insNN, 
2751insNN, 
2758insNN, 
2765insNN, 
2772insNN, 
2779insNN, 
2786insNN, 
2793insNN, 
2800insNN, 
2807insNN, 
2814insNN, 
2821insNN, 
2828insNN, 
2835insNN, 
2842insNN, 
2849insNN, 
2856insNN, 
2863insNN, 
2870insNN, 
2877insNN, 
2884insNN, 
2891insNN, 
2898insNN, 
2905insNN, 
2912insNN, 
2919insNN, 
2926insNN, 
2933insNN, 
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2934msNN, 


2935insNN, 


2936insiNN, 


29J7lllsNN, 


293oinsNlN, 


m*««xnvT 


2940insNN, 


• 


^rt J 1 • X TV T 

294hnsNN, 


2942insNN, 


2943insNN, 


2944insNN, 


2945insNN ? 


^CiA z' * X TX T 

2946insNN, 


^ A /I ^7 ' „X TX T 

2947insNN ? 




2948insNN, 


2949insNN ? 


'A r\ f /\ * » V TV T 

2950insNN, 


^r\£T 1 * v tk y 

295linsNN, 


^rtf^' _V TV T 

2952insNN, 


onn ' ^ XTXT 

2953insNN, 


^AC^' XTXT 

2954insNN ? 




2955insNN, 


2956insNN, 


r\ f \ e* ^ * "V TV T 

2957insNN, 


^ r\ rr r> • v rv t 

2958insNN, 


2959insNN, 


^ C\/- /~\'_ XTXT 

2960insNN, 


^A/1 ' XTXT 

296hnsNN, 


5 


2962insNN, 


2963insNN, 


y™v s~ A * v TV T 

2964insNN, 


/-\rv Z' r ' X TV T 

2965insNN, 


ta/"/"^ x rv r 

2966insNN, 


296/insNN, 


O A ^ f> * x rx T 

2968insNN, 




A f\ t~\* V TV T 

2969insNN, 


2970insNN, 


2971insNN, 


2972insNN, 


2973insNN, 


^ /~\ -"7 ,\ • _ XTXT 

2974msNN, 


2975insNN, 




2976insNN, 


2977insNN, 


2978insNN ? 


^f*\*^/"V* X TV T 

2979insNN, 


^AOA' XTVT 

2980insNN, 


/^An 1 • X TV T 

2981insNN, 


•^AO'^* XTXT 

2982insNN, 




2983insNN, 


2984insNN, 


2985insNN, 


/-^ f\ c~\ f ' X TV T 

2986insNN ? 


^ AOT XTVT 

2987msNN, 


Ann* xtxt 

2988insNN, 


•^rvo/v* x rv t 

2989insNN, 




2990insNN ? 


2991msNN, 


2992insNN, 


2993msNN ? 


s\ /-\ a * V TV T 

2994insNN, 


2995insNN, 


^ S~ * XTXT 

2996insNN, 


w 


2997insNN ? 


2998insNN, 


2999insNN, 


X TV T 

3000msNN, 


1 AA 1 * X TV T 

300linsNN, 


1 AA^' XTXT 

3002insNN, 


■*> f\f\^ * XTXT 

3003insNN, 




3004insNN, 


3005insNN, 


3006msNN, 


3007insNN, 


^ r\ s\ o * X TV T 

3008insNN, 


^» AAA' XTXT 

3009insNN, 


A •) A ' X TV T 

3010insNN, 




30llinsNN, 


3012insNN, 


3013insNN ? 


/"* < J * X TV T 

30l4insNN, 


*> /\ ■! ^ * X TV T 

30l5insNN ? 


1A1 /" X TX T 

30loinsNN, 


T A1 *7' X TV T 

30l7insNN, 




30l8insNN, 


30i9insNN, 


3020msNN, 


/"v^ 1 * v TV T 

302hnsNN, 


/\ ^ * XTVT 

3022insNN, 


/"v /■> ^ • XTXT 

3023insNN, 


"\ (~\^\ A * X TV T 

3024insNN ? 


irii is 


3025insNN, 


^ A/^ / 1 -V TV T 

3026insNN, 


^ ^* • V TV T 

3027insNN, 


-y O * X TV T 

3028msNN, 


in^rt* XTVT 

3029insNN ? 


Z^* —XTXT 

3030insNN, 


1 * XTXT 

303linsNN, 




3032insNN, 


3033msNN ? 


^ S~\ ^ v* * V TV T 

3034msNN, 


^ /~\ f * v TV T 

3035msNN, 


T / ' X TV T 

3036msNN, 


A *"> T XTXT 

3037insNN, 


^> O * XTXT 

3038insNN> 




3039insNN, 


3040insNN, 


3041 insNN, 


f\ A * X TV T 

3042msNN, 


~\ f\ A ' X TV T 

3043insNN, 


A /I /I ' X TX T 

3044insNN, 


-> /-\ ^ r» • XTXT 

3045insNN ? 




3046insNN, 


3047insNN, 


3048insNN, 


*t f\ A f\* X TV T 

3049msNN, 


*^ f\ C S\ ' XTVT 

3050msNN, 


^ f\ £? t * X TX T 

305hnsNN, 


T Ar^ ' XTXT 

3052insNN, 


jlwss;;. 


3053insNN, 


^ f\ f A * V TV T 

3054insNN, 


y% r~ (~ * v rv r 

3055insNN, 


r\ c y * X TV T 

3056insNN, 


■1 AC T_ XTVT 

3057insNN, 


^ /-v er r> * v TX T 

3058insNN, 


■*> ACA!- _X TX T 

3059insNN, 




3060insNN, 


^ /"\ >- ■* * v tv r 

306hnsNN, 


y% *~\ * V TV T 

3062insNN, 


^ f\ y ^ ' X TV T 

3063insNN, 


^ a/- j ' x TV T 

3064insNN, 


*^ r\ s~ e * xtxt 

3065insNN > 


~> C\ £ £ ' XTXT 

3066insNN, 


JO 


3067insNN, 


^ rt * V TV T 

3068insNN, 


f~\ * V TV T 

3069insNN, 


3070insNN ? 


307linsNN, 


^> J — _X TXT 

3072insNN, 


"7 A71 I — ^.XTXT 

3073insNN, 


gag j: 
I'll 


3074insNN ? 


/\M » V TV T 

3075insNN, 


3076msNN, 


T\/~r/-7 - XTVT 

3077insNN, 


XTXT 

3078msNN, 


3079msNN, 


3080insNN, 




308linsNN, 


^ /\ • v rv t 

3082insNN, 


3083insNN, 


"I f\Ci A ' XTVT 

3084insNN, 


iAor _\t\t 

3085insNN, 


308oinsNN, 


308 7insNN ? 




3088insNN, 


1 AOA' VT\T 

3089insNN, 


^\ AAA!,- _ x TV T 

3090insNN, 


3091 msNN, 


^ Ar^o i*»«XTnvr 

3092insNN, 


3093insNiN, 


3u94insJNiN ? 




3095insNN, 


^ AA/' XTXT 

3096insNN ? 


3097msNN, 


30V5insNN, 


O AHA' ^XTXT 


3 lUUinsNiN, 


n ai ;«o\i\i 
31UlinSiNIN 3 


25 


3l02msNN, 


^ 1 A^' V TV T 

3l03insNN, 


3104insNN, 


3105insNN, 


310omsNN ? 


31U7inslNiN, 


3 lUoinsJNJN, 




1 V\ * V TV T 

3109insNN, 


1 1 f\ * V TV. T 

31 lOinsNN, 


1 1 < * x TV T 

3111 insNN, 


31 12insNN ? 


"7 1 1 •"> ; „ -XTXT 

31 13insNN, 


31 14insNiN, 


"7 11 Ci^^XTXT 

3 1 lMnsiNIN, 




3 1 1 6insNN, 


-> 1 1 ^7 • V TV T 

3ll7insNN, 


311 8insNN, 


31 lyinsNN, 


312UinsNN ) 


ini ;«^.xnvT 
3121 insN IN , 


3 IZZinSJNIN, 




3123msNN, 


^ A A * V TV T 

3l24insNN, 


3125insNN, 


3126insJNN, 


3127insNN, 


3 lZoinslNiN, 


3 IZVinSJNlN, 




3 1 JUinsJNJN, 


J i ,5 linSJNlN, 


5 1 ^ZinSJNJN, 


J JinSiNiN, 




^ 1 -> JlHSiN iN ? 




30 


3137insNN, 


3138insNN, 


3139insNN, 


3140insNN, 


3141insNN, 


3142insNN, 


3143insNN, 




3144insNN, 


3145insNN, 


3146insNN, 


3147insNN, 


3148insNN, 


3149insNN, 


3150insNN, 




3151insNN, 


3152insNN, 


3153insNN, 


3154insNN, 


3155insNN, 


3156insNN, 


3157insNN, 




3158insNN, 


3l59insNN, 


3160insNN, 


3161insNN, 


3162insNN, 


3163insNN, 


3164insNN, 




3165insNN, 


3166insNN, 


3167insNN, 


3168insNN, 


3169insNN, 


3170insNN, 


3171insNN; 


35 


3172insNN, 


3l73insNN, 


3174insNN, 


3175insNN, 


3176insNN, 


3177insNN, 


3178insNN, 




3179insNN, 


3180insNN, 


3181insNN, 


3182insNN, 


3183insNN, 


3184insNN, 


3185insNN, 




3l86insNN, 


3187insNN, 


3188insNN, 


3189insNN, 


3190insNN, 


3191insNN, 


3192insNN, 




3193insNN, 


3194insNN, 


3195insNN, 


3196insNN, 


3197insNN, 


3198insNN, 


3199insNN, 




3200insNN, 


3201insNN, 


3202insNN, 


3203insNN, 


3204insNN, 


3205insNN, 


3206insNN, 
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■}907in<?NN 

JZ,V / HlOlllN, 


J^V/OlllOl lIN ; 


3209insNN 


3210insNN 


32 1 1 insNN 


3212insNN 

J 1 ^iiioiiii, 


3213in<;NN 

Ji. 1 J lllOl ill, 




3914insNN 

_J Z~ l ^111 Oi 111, 


-J ijiiioiiin, 


32I6insNN 


321 7insNN 


3218insNN 

1 UlllOl^ll^l, 


3219insNN 

1 ylHolil 1, 


3220in<?NN 

J V7H101 ill, 




399 1 in^NN 

JZ.^ 1 lllOl i 1 1 , 


3999 imNN 

J Z^Z-ZlIloiN IN , 


3923insNN 


3994tn<;NN 

~J xlZ.^llloi "I", 


3225insNN 
j z-j— 11101 Hi) 


3226insNN 

JmZ»VU1o1 111, 


3927in«;MN 

J ^-Z. / lllOl N IN , 




3998insNN 

j t> uioi 1 1 n , 


3999imNN 


3230insNN 


3931insNN 

J Z*J 1 lUolilij 


3232insNN 

^<(M_/^11101 ill , 


3233insNN 

Ji. J J 11101 111, 


3234insN[N 

J J "lllOl ill, 


J 


393Sin<*NN 

j Z. J J lllolN in , 


3936in<;NN 

JZ-JV/lllOiNlN, 


3937in<;MN 


3938in^NN 

J <CJ OllIoIN IN, 


3239insNN 

JZJ7 lllOl Nil, 


3240insNN 
ji,^uinii iii, 


3941 in<;MN 

J Z, h T I lllolN IN , 




1949in<:MN 

J Z.^+Z.lHol N 1 1 , 


3943in<:NN 

J^J HlolNlN , 


3944in«MN 


394Sin<i]srM 

J ZrH 1 J lllOiN IN , 


394fiirwNN 

JZ.tUHlol^ IN , 


3947in^MN 

/ lllolN IN , 


3948in<:MT s J 

JZ^rOIlloiNlN, 




394Qin<:l\rN 

J vllloINlN , 


JiJulHol^ IN , 


39S1 in<iMN 

JiJ 1 lXlol N IN 9 


39S9in«;NN 

JZ* JZ-lllolN IN, 


39^3in<;NN 
jii. j j ii 101 iii, 


39S4in«;NN 

JZ, J *T lllOiN IN, 


J 6J J lllolN IN , 




j Z. J vJtilolN IN , 


39S7in<*NN 

J4J / lilOlNIN, 


JZtJ OilXOiN IN , 


J J"Ul0lN IN y 


_7Z.\J\7 lllOl ill , 


Ji.W 1 lllOl N IN , 


39fS9.n«?NTM 

JZ.U^.illv>li IN , 




J Z\JJ lllolN IN , 


JZ,\J i tlllolN IN , 


J^UJ 11 IM^ IN , 


JiOOlllolN IN, 


3967in<iNNf 

J 1 lllOiN IN , 


J /.VJOiliOiN IN , 


J lllOiN IN , 


1 0 


JZ, / V/lIl^lNlN, 


3971 in^NTM 

J Z 1 1 lilMN IN , 


3979in<:MM 


3973in<:TsrN 

JZ, f JllloIN IN, 


3974inqTsTM 
jz, 1 '"thioinin , 


Ji / JlllOlNIN, 


3976inqN>J 

J Z. / U lllolN IN , 




3977in<:T\rN 

jZ./ /lllolNIN, 


J Z* 1 O lllolN IN , 


397Qin«:>JTsF 


39ROin<3NN 

JZ,0\ylIloiNlN, 


3281irmNN 

J £*0 1 lllOlilN, 


3989in^TsJN 

J-iOZlllOlN IN , 


3983in<?>srNr 

J ZOJ lllolN IN , 




39R4in<5l\TN 

jZ,O^HlolN IN , 


J^OJ HlolNIN , 


_JZ.OUHli3iN IN, 


3987in*5NN 

J Z.O l lllOlN IN, 


3288insNN 

JZOOllldl 1 IN , 


3289insNN 

J40 711101 Nil, 


J Z> Zs \J lllolN IN , 


!;;;?: 


jZ-~ I \i\z>\ri\ri , 


39Q9in<2>sFN 

jZ.;7Z. lllolN IN , 


39Q3in<iN>J 


39Q4in<;NN 

J ^"tlllolN IN , 


JA.7J illOl ill , 


J Zt 7v/lllOl N IN , 


39Q7in«i?NrN 

J ZZ7 l lllolN IN, 




ji/OlUMi IN , 


39QQin<iNN 

JZ77lUolNll , 


J J WlIlOiN IN j 


3301 in^MN 

J J \J 1 lllolN l^t, 


3302insNN 
j j 11101 ill, 


3303insNN 

j JvJuiai iii, 


3304in«;NN 

J J V/^lllOl ill, 




J? J V J lllox N IN , 


J J UUlllolN IN , 


3307in<iMN 


J J V/OIllolN IN, 


J J \J S lllOl ill, 


3310in<iN>J 

J J 1 WlllOIN IN , 


331 1 in«;>JN 

JJl llllOlNll, 




jjl Z,llloiN IN , 


JJ IJ lllolN IN , 


33 1 4in<5KTM 

J J 1 *TlIlalN IN 9 


331 Sin^NN 


331 fiinsNN 

J J 1 VJIIIOININ , 


3317in«iNrM 

J J 1 / IHOININ, 


331 8in^N>J 

JJl Oil lOl N IN , 




131 OinsTsTM 

J J i 3/iliOl l IN , 


3390in<:>JN 

J JZ\J lllolilN , 


3391 in<;NN 


3399in<;NN 

J -J^Z-lllOlNINj 


3323irKNN 

J J^ JlllOlNIN , 


3324insNN 

J J Zr^llIOI Nil , 


3325in<iNN 

J J^ JIllOlN 11^ 


si 

M 


339fiin<*]\TN 

J J Z,VJlilolN 1 1 , 


3397in*NT\I 

JJ^/ lllolN IN , 


339Rin<;NN 

J JZiOlllkMN IN ? 


3399in<?NN 


3330insNN 

J -J -J W lllOl ill , 


3331insNN 
■j j j imoi iii, 


3332insNN 
jjj x. 11101 in, 




JJJJ lllolN IN , 


3334in<2NN 


333Sin^]NJN 


3336insNN 

J J JKJLllOi N 1 N, 


3337in<5NTsT 

JJJ / lilOi ill, 


3338insNN 

JJJ OiliOl ill ^ 


3339insNN 

JJJ ^711lOillN, 


Jftl 


J J'TVj'lIlolN IN , 


JJi 1 1 lllolN IN , 


3349in<;NN 

J J^jCLlloi^i IN , 


3343in<;NN 

J •J'T J lllolN 1^1 , 


3344insNN 

J jTTlllalill , 


334SinsNN 

J J^JlllOl 1 1 N , 


3346insNN 

J J~u 11 lOllli, 


i y. 


3347.n<:N'N 

J J*T / lllolN IN , 


3348in<;NN 


3349insNN 

J J*T^lIlolN IN 9 


33S0insNN 

-S *J *J \J IXliji ill) 


JJJ 1 lllOXll 1, 


3352insNN 
jj 11101 hi, 


3353insNN 

JJJJlllOl 111, 




33S4in<aNN 

JJJ ^TllloiN IN , 


J J J J lllolN IN , 


-J J -'vIlIZOlN IN ? 


3357insNN 

-J J J t lllolN IN , 


3358insNN 

J J JOlllJlili, 


33S9insNN 

JJJ 71JL101N11, 


3360insNN 

j j yj V/11101 111, 




J JU 1 lilOlNIN, 


J J UZ- illoIN IN ? 


3363insNN 

J JUJ llliJlN IN j 


3364in<;NN 

•J */\J~lllolN IN, 


J JUJ lllOl 11 1 , 


J J V7V/11I01 ill, 


3367insNN 

J J v/ / i IXOl 1x1, 




J J VJOlllOlN IN , 


336Qin<:NN 

J J \J IN 9 


3370insNN 


337HnsNN 


3372insNN 

J -7 / ^lllOllll, 


3373insNN 
j j / j inoi hi, 


3374insNN 

*J +S f T lllOl 1X1, 


ZJ 


3375insNN 

J J / JillOilll, 


3376tn^NN 


3377insNN 


3378insNN 


3379insNN 

j j * yiiioiii i) 


3380insNN 

j j \j uniiJi 1x1, 


3381insNN 




3382insNN 

J JOiUlOll 1 1 , 


3383insNN 


3384insNN 


3385insNN 


3386insNN 

*J <J \J V/llllJl 111, 


3387insNN 

J J V? / IXXOX 1X1, 


3388insNN, 




3389insNN 


3390insNN 


3391insNN 


3392insNN 


3393insNN 


3394insNN 


3395insNN, 




3396insNN 

j j /unwii i i , 


3397insNN 


3398insNN 


3399insNN 


3400insNN 


3401insNN 


3402insNN, 




3403insNN, 


3404insNN, 


3405insNN, 


3406insNN, 


3407insNN, 


3408insNN, 


3409insNN, 


30 


3410insNN, 


3411insNN, 


3412insNN, 


3413insNN, 


3414insNN, 


3415insNN, 


3416insNN, 




3417insNN, 


3418insNN, 


3419insNN, 


3420insNN, 


3421insNN, 


3422insNN, 


3423insNN, 




3424insNN, 


3425insNN, 


3426insNN, 


3427insNN, 


3428insNN, 


3429insNN, 


3430insNN, 




3431insNN, 


3432insNN, 


3433insNN, 


3434insNN, 


3435insNN, 


3436insNN, 


3437insNN, 




3438insNN, 


3439insNN, 


3440insNN, 


3441insNN, 


3442insNN, 


3443insNN, 


3444insNN, 


35 


3445insNN, 


3446insNN, 


3447insNN, 


3448insNN, 


3449insNN, 


3450insNN, 


3451insNN, 




3452insNN, 


3453insNN, 


3454insNN, 


3455insNN, 


3456insNN, 


3457insNN, 


3458insNN, 




3459insNN, 


3460insNN, 


3461insNN, 


3462insNN, 


3463insNN, 


3464insNN, 


3465insNN, 




3466insNN, 


3467insNN, 


3468insNN, 


3469insNN, 


3470insNN, 


3471insNN, 


3472insNN, 




3473insNN, 


3474insNN, 


3475insNN, 


3476insNN, 


3477insNN, 


3478insNN, 


3479insNN, 



265 



Mutations in the BRCAI Gene 
Attorney Docket No: 05371.0032.999 



10 



25 



30 



35 



3480insNN 
3487insNN 
3494insNN 
3501insNN 
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The present invention is not to be limited in scope by the specific embodiments described 
herein, which are intended as single illustrations of individual aspects of the invention, and 
functionally equivalent methods and components are within the scope of the invention. Indeed, 
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various modifications of the invention, in addition to those shown and described herein will 
become apparent to those skilled in the art from the foregoing description and accompanying 
drawings. Such modifications are intended to fall within the scope of the appended claims. 
All references mentioned herein are incorporated by reference. 
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